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A biographical sketch of Lucien Marcus Underwood • 

Carlton Clarsnck Curtib 

(with a FORTRAIT) 

Lucien M. Underwood was bom on October 26, 1853, in a 
little house still standing in the town of New Woodstock, in central 
New York. He died at his home in Redding, Connecticut, Novem¬ 
ber 16, 1907. 

From early childhood he responded to the healthful surround¬ 
ings of his home and developed into a lad with a buoyancy 
of spirit, a whole-heartedness, and with an interest in natur^ 
objects that remained the striking characteristics of the man. 
In the early da)rs of his childhood there appeared those traits 
and predilections that were to guide him in his life-work. As a 
child he played with plants, making collections of grass-leaves and 
other objects. As he learned to read and write, he became 
interested in collecting papers and documents of all kinds and 
would prepare lists of celebrities and of events. Later, when his 
school days brought him in touch with natural science subjects, 
the house became the repository of rocks and minerals and the 
laboratory for such physical and chemical experiments as his 
ingenuity could devise. While at work on the farm as a mere 
lad, it was his custom to carry in his pocket a box so that no new 
thing, such as an insect, could escape him. In this connection, it 
is napteworthy that the stories and reading that are offered to^ld- 
hood did not appeal to him unless true, nor did he have any liking 
for his studies until late in his teens when he began such subjects 
as the Peck-Ganong Physics, Gray’s Structural Botany, etc. 
These subjects completely transformed him and he became 
« Rend at • memonal meebog of the Toney"totamaa Qub, Jtno«ry 29, 1908 
[The VtanxcriN for December, 1907 ( 34 . S4)^— *7 ^ *9o80 
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enthusiastic in all his studies. He would spend the lunch period 
in the room where the physical apparatus was stored and it was 
his custom to gather the botanical material for the entire class, 
carrying it three miles to school. 

The surroundings and conditions under which he obtained his 
education will appear as rather strange to the youth of to-day. 
At five he began to attend the summer sessions at “ the brick 
schoolhouse " of the distnct and so continued until he was eleven 
years of age, at which time he became one of the farm hands, and 
thenceforth time for educational work could be given him only 
during the winter terms At the age of fifteen he entered Caze- 
novia Seminary, where he studied for two successive winters, and" 
he was also able to pursue his work without interruption during 
the academic year of 1870-1871, during which session he secured 
the scholarship prize and the mathematical prize. An interesting 
record shows that he never missed a chapel or class exercise 
throughout this entire year, although during this student life at 
Cazenovia he lived at home, three miles distant, and usually walked 
to the seminary. 

The idea of securing a college education was first suggested to 
him by Professor L M Coon (afterwards Judge Coon of Oswego) 
in 1870, but circumstances compelled him in the fall of 1871 to 
take charge of his father’s farm, which he worked upon shares, 
lumbering in winter and performing the ordinary farm work in the 
summer Such was his life for nearly two years, dunng which 
time he had been so impressed by reading Winchell’s Sketches of 
Creation, Lyell's Principles of Geology, and other books that he 
determined to go to college. Accordingly he again attended 
Cazenovia Seminary during the spring term of 1873, when his 
unusual facility as a writer and his natural ability as a speaker 
became manifest for the first time. It should be added that these 
accomplishments were not entirely natural to young Underwood 
and were acquired only with very considerable, and to him, pain¬ 
ful effort. Dunng this term he represented the Philomathesian 
Society at the prize declamation contest, delivered his first public 
oration (this being a chapel exercise at that tame), and was also 
selected as one of the speakers at the commencement exercises, 
though he was not a member of the graduating class. 
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The correspondence of this early period shows that the selec¬ 
tion of the institution he was to attend was a matter of much con¬ 
cern and that he and his friends discussed the question for a long 
time, one university being debarred as a “ Godless institution.” 
The establishment of Syracuse University near his home, with 
Alexander Winchell as its first chancellor, decided the matter for 
him and accordingly in the fall of 1873 he entered this institution, 
registering in the scientific course. 

Here s^ain the surroundings and experiences during his college 
days make interesting reading. He soon became dissatisfied with 
the scienbfic course because deficient in the amount of work 
required and after seriously considering the advisability of com¬ 
pleting the college work in three years, he finally decided to enter 
the Latin-scientific course although this necessitated the prepa¬ 
ration of six books of Virgil, four orations of Cicero, Sallust, 
Roman History, and Latin Prose. His ability as a speaker again 
secured for him a place at the Junior Exhibition, an oratorical con¬ 
test, and also as one of the commencement speakers. His favorite 
studies were history, mathematics, and geology, the two former by 
reason of the serious treatment and logical presentation of the sub¬ 
jects and the latter by reason of his natural liking for the biological 
aspects of the science. This is shown by his devoting ten extra 
hours per week to this subject during the winter term of his junior 
or senior years, without credit so far as his college course was con¬ 
cerned. It should be stated that the other sciences offered in the 
university did not appeal to him strongly, doubtless because they 
could not be properly presented at that time. This is indicated by 
the fact that he never enjoyed the use of a microscope during his 
entire college course save for “ one happy afternoon ” when he 
had the rare treat of using a stand and examining a few stock 
slides that were furnished with microscopes at that time, such as 
the foot of a fly or the “ scales from a butterfly’s wing.” That he 
was drawn to the subject in which his life-work finally centered is 
shown by his starting the compilation of an herbarium in 1875 and, 
self-instructed, he began a study of the ferns, collecting in Herkimer 
and other localities specimens which he later characterized as 
scrappy and of no value. It should be added that he gave a 
great deal of attention to entomology and perhaps this study 
appealed to him quite as strongly as any other. 
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Another feature of his college life not in accord with present 
day conditions was the absence of the vacation habit. During one 
summer he attempted canvassing “with negative results” atid 
during two seasons he worked upon farms in the vicinity of Syra¬ 
cuse, In this manner he earned sufficient money in 1876 to 
enable him to visit NeviuYork City and the Centennial Exposition 
at Philadelphia, thus giving him his first view of the outside world. 

At the time of his graduation in 1877 he had made up his 
mind to enter the teaching profession, but he became so discour¬ 
aged over his failure to secure a position that he seriously medi¬ 
tated entering other lines of work. He finally secured the prin- 
dpalship of the Morrisville Union School at a salary of $700 per 
year, going on trial at $600 if /u>/ satisfactory. It would appear 
as if his experiences at this school would have forever driven any 
thoughts of teaching from his mind. The school was ungraded 
and he was obliged to conduct fourteen classes a day. The situa¬ 
tion was complicated during the winter session by the entrance of 
a number of large country boys whose scholastic aim was, accord¬ 
ing to the light of those days, to break up the school. Neverthe¬ 
less he succeeded, reduced the course of study to a system, and 
published the first catalogue and courses of study of the institu¬ 
tion. The real nature and strength of the man is well shown at 
this period. He was evidently undecided and uncertain as to the 
future, though no records of his views are at hand. But that dif¬ 
ferent fields of activity were appealing to him is evinced by the 
fact that he not only found time to complete the study of Gray’s 
Anatomy, Dalton’s Physiology, and a work on chemistry, prac¬ 
tically the first year’s work at the Syracuse Medical College, but 
he also completed a year’s graduate work, taking the master’s 
degree at Syracuse University in the spring of 1878. It is also 
noteworthy that he apparently purchased his first work on ferns 
(Hooker’s Synopsis Filicum) at this time and commenced the 
accumulation of his valuable fern herbarium. 

He was elected teacher of natural science in Cazenovia Semi¬ 
nary for the year 1878-1879 and in July, 1878, published in 
Case’s Botanical Index his first botanical paper. This was a brief 
note containing a list of 44 ferns (species and varieties) occurring 
about Syracuse, N. Y., and all but four having been found by him 
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in that locality. A request was made for exchange of native or 
foreign specimens. During this year af Cazenovia he was able to 
complete his graduate work in geology, publishing his thesis in 
1 879 o** “ The Geological Formations Crossed by the Syracuse 
and Chenango Valley Railroad,” with a sketch of the hydrography 
of Onondaga and Madison counties. 

The following year he was called to the professorship of natural 
sciences in Hedding College, Abingdon, Illinois, where in addition 
to the science work he had a class in English literature; in a letter 
to a friend he writes that he had a hard time keeping ahead of a 
junior class, five hours a week, using Deschanel’s Physics. His 
labors closed at this institution in the spring with his taking charge 
for four weeks of the president’s class in Butler’s Analogy I It 
was during this busy period that he conceived the idea and pre¬ 
pared the manuscript for a manual of the ferns of North America. 

In 1880 he became professor of geology and botany at the 
Illinois Wesleyan University, at Bloomington, Illinois, where he 
remained three years. This was a period of unusual activity, as 
well as one of great diversity of interests. He experienced, so it 
seemed to him then, the greatest ambition of his life — the publi¬ 
cation of his manuscript on the ferns. This work appeared in 1881 
as a small octavo volume of 116 pages, containing a description of 
147 species, under the title of “ Our Native Ferns and How to 
Study Them.” The edition was limited to 400 copies and was 
sold out within the year. A second edition (“ Our Native Ferns 
and Their Allies ”) was published the following year, the larger 
portion of it being subsequently destroyed by fire, and the third 
edition was entrusted in i888 to Henry Holt and Company, who 
issued the sixth revised edition in 1900. 

It was during this period that he became interested in the 
Hepaticae and began the accumulation of the literature on the 
group. He also had access to Austin’s Hepaticae Boreali-Ameri- 
CcUiae Exiccatae at the Illinois State Laboratory of Natural His¬ 
tory, one mile distant from the university. He soon conceived 
the idea of publishing a manual of the group on the plan of his 
work on ferns and from the sources above mentioned a catalogue 
of the Hepaticae was compiled and published in 1884 in the Bul¬ 
letin of the Illinois State Laboratory of Natural History under the 



Curtis : Lucien Marcus Underwood 


title, “ Descriptive Catalogue of the North American Hepaticae 
North of Mexico.” This interest in the hepatics continued until 
1899 and resulted in the accumulation of a valuable herbarium and 
library and in the production of over a score of papers. Notable 
among his contributions in this line are the “ Hepaticae Americanae,” 
a scries of exsiccatae, issued in part jointly with O F. Cook, the 
last decades appearing in 1899 as Nos. XIX-XX. He prepared 
the text on the Hepaticae for Gray’s Manual of Botany, sixth edi¬ 
tion, published in 1890, and had also formulated plans for an 
extended systematic presentation of the North American Hepat¬ 
icae. Only the first part of this work was ever completed, appear¬ 
ing in June, 1893, as one of the Memoirs of the Torrey Botanical 
Club (Vol. 4, No. i), under the title, ” Index Hepaticarum, Part 
I, Bibliography ” 

He was often joined m his collecting trips about Bloomington 
by Professor Forbes and his assoaates at the State Laboratory 
and from this source arose his renewed interest in the arthropods; 
especially was he attracted to the study of the spiders and crus¬ 
taceans. The extent of this interest is shown by the fact that at 
the time when he left zoological work in 1890 he had accumulated 
entomological literature that was quite extensive and had pub¬ 
lished several preliminary papers, mostly bibliographical, on the 
Arachnida, Mynapoda, and Crustacea 

The marked ability of Professor Underwood to enlist the 
interests and secure the cooperation of others is strikingly illus¬ 
trated during his stay at Bloomington. His field work had taken 
him to various sections of the state and brought him in contact 
with men interested in scientific work. Mention might be made of 
Burrill, Seymour, Forbes, Webster, and others. L^gely through 
these associations the organization of the Indiana Academy of 
Sciences was effected in 1885. He took an active part in the 
early history of the sodety, being one of the promoters of the 
organization and one of the first directors of the biological survey 
of the state. 

In 1883 he was called to Syracuse University as instructor in 
geology, zoology, and botany, and three years later was made 
professor. During the seven years of his service at Syracuse we 
find his labor and interest no less diversified than at Bloomington. 
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In addition to the subjects mentioned above, he taught analytical 
chemistry, mathematics for three years, and during the last year 
of his service, human physiology. He always had a great liking 
for this subject and frequently referred to this freshman class as 
the most interesting, enthusiastic, and enjoyable class of his experi¬ 
ence. This appears the more interesting in connection with an 
extract from a letter in which he states, “ I have a class of eighty- 
seven students in a room that will seat fifty fairly well. Ventila¬ 
tion is a difficulty and the period extends from twelve to one, 
after some of the class have had continuous work since 7:45 A. M.” 

During his stay at Syracuse he succeeded in introducing 
laboratory work in biology as a required subject, although this was 
limited to a two-hour course in the spring term of the second 
year — such was the opposition to innovations of this nature. 
Owing to limited facilities for work, it was necessary to divide this 
class into sections, which often necessitated the repetition of the 
work on four successive afternoons. This period marks the turn¬ 
ing point in his career. Gradually he abandoned the study of 
zoology and discontinued the accumulation of works upon the 
Arthropoda, on which group, at that time, he had an extensive 
working library. Henceforth he gave his attention to cryptogamic 
botany, continuing his work on the hepatics and becoming inter¬ 
ested in the mosses and especially in the fungi. 

His herbaria of the lower plants increased rapidly, owing to his 
extensive collecting and especially through exchanges which were 
made possible by reason of his numerous visits to centers of botan¬ 
ical interest. Thus in 1884 he visited Asa Gray at Cambridge, 
and he often enthusiastically referred to the assistance received and 
the friendships formed at the various meetings of the American 
Association for the Advancement of Science, notably at the Phila¬ 
delphia meeting in 1884, where he first met many botanists that 
he had known by correspondence, and at the Ann Arbor meeting 
in 1885, where he roomed in a private house with Arthur, Barnes, 
and Coulter, while they were making the final review of their 
“ Handbook of Plant Dissection.” He spent the summer of 1887 
in Georgia, Tennessee, and Virginia, in the service of the Smith¬ 
sonian Institution, and during the following summer he was 
occupied in collecting, largely m southern California. 
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The results of the labor of these years appears in several papers 
upon the Hepaticae, ferns, and fern allies, while his growing inter¬ 
est in the fungi is indicated by the appearance in 1889 (under joint 
authorship with O. F. Cook) of “ A Century of Illustrative Fungi ” 
and his “ Generic Synopses of the Basidiomycetcs and Myxo- 
mycetes.” Both of these works were designed to enable the 
beginner to become somewhat familiar with the fungi, the first 
work being a collectioa of one hundred of our more common 
species put up in book form. 

Securing a year’s leave of absence in 1890, he accepted a 
Morgan fellowship at Harvard University for the purpose of study¬ 
ing the Sullivant and Taylor collections of hepatics and he also 
had in mind a revision of the Polyporaceae, in which group he 
had been working for several years. This work was interrupted 
early in 1891 by his undertaking for the Department of Agricul¬ 
ture a .study of the extent and distribution of the orange disease 
in P'lorida. This investigation enabled him to make large collec¬ 
tions in many sections of Florida and he also made an excursion 
into Cuba, in the hope of securing extensive collections of ferns. 
Returning north in April, he collected at several stabons in Georgia 
and resumed his work at the Gray Herbarium 

While at Cambndge he accepted a professorship of botany at 
De Pauw University, Greencastle, Indiana. This was the first time 
in his career that he had the opportunity to direct his attention to 
botany alone, and it is noteworthy that he accepted this position 
at a lower salary than he was receiving and also at the same time 
declined a more remunerative position in another institution in 
order to speaalize more closely. There now followed a period of 
work under the most congenial surroundings and during these 
four years he published numerous papers on the lower groups of 
plants. He was a member of the original committee on nomen¬ 
clature at the Rochester meeting of the American Association in 
1892 and was selected as the delegate to carry the report of the 
American botanists on this question to the International Botanical 
Congress in Genoa. He was one of the vice-presidents of the 
Genoa Congress and took part in the discussion which resulted in 
fixing 1753 as the date of commencing botanical nomenclature. 
He was greatly influenced by this visit to the Continent, and took 
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advantage of the opportunity to examine the famous herbaria and 
become acquainted with the botanical leaders in his line of study, 
such as Prantl, Strasburger, Ascherson, Magnus, Ward, Chodat, 
Saccardo, De-Toni, Baillon, and others. The interest thus aroused 
led him repeatedly to visit England and the Continent, in all mak¬ 
ing eight trips for the purpose of comparison and study at various 
botanical centers. 

He had for a long time contemplated the preparation of a work 
on the ciyptogamic flora of North America modeled somewhat on 
the pattern of Rabenhorst’s Kryptogamen-Flora, but his views 
broadened as a result of his continental experiences, and early in 
1893 he wrote a letter to Professor Britton proposing the forma¬ 
tion of a body to organize a general descriptive work on the flora 
of North America This resulted in the creation of a standing 
board of editors of the “Systematic Botany of North America,” 
which was subsequently transferred to Underwood and Britton 
under the new title, “North American Flora,” to be published by 
the New York Botanical Garden. He served as vice-president of 
the Botanical Section of the American Association at the New 
York meeting in 1894. 

Owing to financial diflficulties at De Pauw, the department of 
botany was temporarily abolished in 1895, when he accepted a 
position as professor of biology in the Alabama Polytechnic Insti¬ 
tute. He was interested chiefly in fungi during this stay at 
Auburn and made extensive collecting trips in several of the 
southern states. Several papers were published upon the fungi, 
dealing chiefly with their economic importance. Owing to the 
difficulty of approaching the study of these plants, he began the 
collection of the extensive and scattered literature of the subject 
with a view to preparing a work that would serve as an introduc¬ 
tion to the study of the group. Later, this material was put into 
form and appeared in 1899 as a volume entitled " Moulds, Mil¬ 
dews, and Mushrooms.” During this period he completed the 
text on the Pteridophyta for Britton and Brown’s Illustrated Flora. 

After one year at Auburn he became professor of botany in 
Columbia University in July, 1896. Up to this period his life had 
indeed been a varied one, but it is not to be inferred that this was 
due to any uncertainty of purpose or lack of perception. Three 
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times he had accepted less remunerative positions in order to con¬ 
fine his work more closely to the lower forms of plant life and now 
for the first time he had the opportunity of realizing the ambition 
of his life. His interest now became more and more centered in 
the ferns and he enthusiastically devoted all his energies to study¬ 
ing and amassing collections of these plants This work neces¬ 
sitated extended collecting tnps in the United States and in the 
West Indies as well as repeated visits to the herbaria of Europe 
for comparison and study of material. 

His career at Columbia has been attended by signal honor. 
He was one of the ten botanists elected at the Madison meeting 
of the American Association to form the Botanical Society of 
America, of which organization he served as president in 1899- 
1900. He became editor of the publications of the Torrey Botan¬ 
ical Club in 1898 and acted m this capacity until the end of 1902. 
He was associate editor of “North American Flora” from the 
beginning of his work at Columbia, during which period five parts 
have appeared He was a member of the board of Scientific 
Directors of the New York Botanical Garden and since 1901 was 
the chairman of this board In 1906 Syracuse University recog¬ 
nized his long and eminent service by conferring upon him the 
degree of doctor of laws 

His work at Columbia has been most fruitful and far-reaching 
in its results. The publication of his manuscript on “ Moulds, 
Mildews, and Mushrooms” in 1899 stimulated study along this 
line and assisted greatly m establishing mycological clubs in many 
sections of the country. His numerous papers on the Pteridophyta 
and the recent revisions of his book upon “ Our Native Ferns and 
Their Allies ” have presented a rational system of classification of 
the group and a conception of its relationships and of the problems 
to be considered in its study that will serve as a guide in the investi¬ 
gation of these plants for generations to come 

In reviewing this brief account of Professor Underwood’s life 
and his varied activities we are impressed with the traits that actu¬ 
ated and controlled him. He inherited an energy and a keenness 
of interest, a curiosity and a quickness of perception regarding liv¬ 
ing things that are the endowment of few. These characteristics 
led him irresistibly to the study of natural history and explain the 
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enthusiasm with which he pursued the various lines of his life-work. 
To him the keenest pleasure and the best recreation was life in the 
field, whether the explorabon led him in quest of new forms of 
life or to a reexamination of familar types. He had an intense 
ambition to accomplish work To us this was the dominant trait 
of his character. His, however, was not an ambition to excel 
or gain recognition, not a desire for reputation or notoriety, 
but an impulse to add to the spm of human knowledge and a 
broadening of the understanding. And to this work he brought 
that rare quality of arousing interest where none existed, so that 
his labor is not finished but has been handed to others — his stu¬ 
dents, his friends, His work has been essentially that of a pio¬ 
neer. He has blazed the trails and prepared the roads that others 
may follow and continue the work to greater advantage. 

In this estimate of the man we must not overlook other traits 
of his personality. To all he was the light-hearted, genial associ¬ 
ate, but to those in need of assistance he was the sympathetic and 
helpful friend ; and to such his energies were given with an unself¬ 
ishness that remains as the most cherished memory of the man to 
so many. The simplicity of his nature, the genuineness of his inter¬ 
est, and his desire to share and to help constitute the charm of a 
personality that drew people to him and made them his friends. 

These higher traits of his nature stand out supreme in his home 
life. In August, 1881, he married Miss Marie A. Spurr and thence¬ 
forth the home was the one place around which all other interests 
centered. The love of wife and daughter, the sympathies and the 
enjoyments of the home, was the one theme towards which his 
thoughts ever dnfted. Among his treasured papers, and there 
are so many of these, is one, in his wife’s handwriting, pocket-worn 
almost past the point of legibility. No better insight into the 
nature of the man can be given than to repeat a few stanzas of this 
manuscript: 

“ Sweet home upon the hillside fair, 

Whereeer I may roam, 

Throogh southern grove or western wild, 

Thon’rt yet my cherished home. 

Thy portals wide 
For me still hide 
The dearest earthly room 
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“ Above the city’s noise snd stnfe 
Oft has my sou) found rest. 

As to the weary work-dimmed eye 
Thou gavest visions blest 
On land or sea 
I turn to thee 
As worn bird to her nest. 

‘ ‘ Thence have I marked the seasons tread 
Their stately solemn ronnd , 

Thence have I watched the Storm-King’s flight 
On angry mission bound 
In winter drear 
Or summer’s cheer 
Thou’rt ever hallowed ground. 

“ How have I loved at eve to pause 
And scan the western sky. 

What time the sun with affluence flung 
His crimson banners high 
A promise fair 
Of days more rare 
When life’s last night draws nigh. 

•'Above thy gabled roofs 
The heavens bend more low , 

The ceaseless tides of human life 
Below thee ebb and flow 
Within thy walls 
I»ve’s gentle calls 
Make Paradise below.” 

Our friend rests m a place which almost seems to have been 
designed by nature for him, on a hillside in the little rural ceme¬ 
tery of Umpawaug at Redding, bordered by two fem-banked 
streams babbling down to the near-by glen of the Saugatuck, 
through which he so much loved to take his friends. 



Lucien Marcus Underwood: a memorial tribute 


Marshall Avrrv Hows 

An appreciation of the character and work of Lucien M. Under¬ 
wood that shall be wholly impartial and dispassionate can hardly 
be expected of those who were inhmately associated with him 
during a considerable number of the most productive years of his 
life. Yet those, more than others, knew the man as he Was and 
as he worked, and they are for that reason entitled to a hearing. 
It was my privilege to begin a correspondence with him in 1892 
at a time when I was making the acquaintance of some of the 
Californian Hepabcae in the field and was trying to learn some¬ 
thing of their published history without the advantage of access 
to much of the pertinent literature. Professor Underwood had 
then for ten years been accumulating Hepaticae and the literature 
relating to this group of plants, had published his " Descriptive 
Catalogue of North American Hepaticae, North of Mexico ” and 
his elaboration of the group in the sixth edition of Gray’s Manual, 
and was the acknowledged American leader in this line of taxo¬ 
nomic research. The ferns and their allies, knowledge of which, 
also, he had been eflfiaent in popularizing, were likewise submitted 
to him, and his generous and helpful responses did much to foster 
and stimulate my interest, as they did that of many others. In 
the autumn of 1896 he assumed the duties of the professorship 
of botany in Columbia University, and my more intimate personal 
association with him began at that time, for he then offered me 
an opportunity to continue my studies of the Californian Hepaticae 
in New York and most generously and encouragingly placed at 
my service not only his extensive library and herbarium but also 
the results of his wide experience. In this connection, and in 
acknowledging my lasting gratitude to Professor Underwood, I 
am constrained to remark that the breadth of a man’s mind and 
the purity of his desire for the truth is often best indicated in his 
attitude toward opinions and beliefs which may chance to differ 

■* Read at a memorial meetiiii' of the Tonrey Botanical Club, Jaouaty 29, 1908. 
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from his own. In studying the Hepaticae of California it happened 
in a few instances that 1 reached conclusions more or less at 
variance with views to which he had previously given expression 
in pnnt, as indeed may be expected at any time as a matter of 
personal equation between any two investigators in the biologic 
sciences. In such cases, Professor Underwood was always mani¬ 
festly without bias or prejudice, desiring only the whole truth and 
confident that the truth alone would ultimately prevail. In fact, 
his breadth of view and the comprehensiveness of his sympathies 
were characteristics which impressed themselves upon even casual 
acquaintances His work as a teacher of college students was 
not confined to exclusively botanical lines until he had reached 
nearly middle age. In his earlier manhood he not only taught 
geology, zoology and chemistry, in addition to botany, but also 
published several papers dealing with geological, zoological, and 
biological subjects. And his personal acquaintance with plants 
was remarkably wide even outside of the ferns, the Hepaticae, 
and the fungi, the groups in which he found his special fields for 
research Accordingly, his outlook upon botanical science as a 
whole had a breadth and sanity that is all too rare in the men 
that have been schooled in an age of more extreme specialization 
Any just estimate of the scientific work of Professor Underwood 
cannot fail to emphasize its influence in popularizing botanical 
knowledge and in rendering it more accessible. Sufficient evi¬ 
dence of the importance of this phase of his work is found in the 
fact that his " Our Nabve Ferns and their Allies," with slight 
variation in title, passed through six editions from i88i to 1900. 
This little book was essentially a pioneer in its field, was admirably 
conceived and charmingly written, and it cannot be an exaggera¬ 
tion to assert that it has done more to stimulate and popularize the 
study of the American ferns than has any other single agency. 
The " Descnptive Catalogue of the North American Hepaticae " 
was likewise a pioneer in its line. It brought together in a con¬ 
venient form informabon that had previously been very difficult of 
access to the ordinary student. It, unhappily, was never reprinted, 
but that it met a real demand is evidenced by the difficulty with 
which even second-hand copies were obtainable within a few years 
after its publication. His » Moulds, Mildews, and Mushrooms,” 
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published in 1899, was written in a somewhat popular vein as an in¬ 
troduction to the study of the fungi and has served a useful purpose. 

In considering the more technical aspiects of Professor Under¬ 
wood’s botanical work, one is impressed by his instincts for collect¬ 
ing and systematizing, by his ability to express results in a terse, 
vigorous, synoptical form, and by the importance which he attached 
to the study of living plants in their natural surroundings as dis¬ 
tinguished from the study of their mummified remains in herbaria. 
In addition to numerous excursions of a more local nature, he 
made visits to Florida, California, Porto Rico, Jamaica, and Cuba, 
for the purpose of making collections and field-studies of the Hepat- 
icae and Ptendophyta. The desirability or even the necessity of 
such a first-hand acquaintance with the living plants in order to 
gain any adequate notion of their affinities is sufficiently apparent 
nowadays as regards any particular group, but is perhaps 
especially obvious in connection with the tropical tree-ferns, 
speaes of which, in some cases, have unfortunately been described 
from small fragments of the dried leaves. As complementary to 
the study of living plants in their own homes and to the study of 
herbarium specimens and the literature pertaining to them, Pro¬ 
fessor Underwood insisted upon the importance of seeing, if possi¬ 
ble, the original or taxonomic ” type ’’-specimen whenever the first 
description left any reasonable doubt as to the identity of the plant. 

In his several visits to Europe, he had seen and examined the 
materials from which most of the endemic American species of 
ferns were originally described, in so far as such materials are pre¬ 
served, and also many foreign types with which American speci¬ 
mens had been identified — sometimes erroneously — by the 
earlier writers. The results of these comparisons have in part 
been incorporated in his published papers and in part they will 
become available to his successors through his unpublished notes 
and sketches. Professor Underwood’s enthusiasm for the correct 
interpretation of all proposed genera and species was naturally cor¬ 
related with an interest in other questions connected with the 
nomenclature of plants. His views in such matters were pro¬ 
nounced ; they were forcefully advocated and warmly defended. 
In the ranks of the reformers and restorers, he was one of the 
most radical and most logical, one of the least compromising and 
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least temporizing. Fifty years hence, perhaps, it will be generally 
conceded that he rendered a notable service to botanical science in 
insisting upon the importance of nomenclatural types for genera 
and species, upon the importance of anchoring a specific name to 
a certain definite specimen by which the validity of the species is 
to be judged, and upon the importance, in like manner, of pinning 
a generic name down to a certain definite species, to prevent the 
endless wandering and shifting which have found such portentous 
beginnings during the past two centuries. He saw clearly the 
futility of action like that of a recent International Botanical Con* 
gress in decreeing that certain genenc names shall be “ conserved” 
without taking the trouble to specify for what they shall be con¬ 
served. But names and their correct application, important as he 
considered them, were after all incidental details in the accomplish¬ 
ment of his main purposes. It was for many years his ambitious 
hope to assist in the publication of a dcscnptive flora of North 
America that should include all the known plants from the lowest 
to the highest, with the entire continent and the West Indian 
islands as its field. That he took a leading part in planning such 
a work he would doubtless consider the crowning eflbrt of his life. 
That he lived to see the actual publication of five parts of a pro¬ 
jected work of such a scope is a source of gratification to his 
friends. 

Lucien M. Underwood was devoted to the world of plants, but 
he was more devoted to the world of human beings. Nothing 
human was foreign to him. He loved the beautiful in literature 
and art as well as the beautiful in the exterior world. His inti¬ 
mates will not soon forget the sympathetic fervor with which he 
could read selected passages from Victor Hugo’s Les Miserables 
or from a treasured Life of Abraham Lincoln, or the dehcacy 
with which he could describe his emotions on first beholding the 
Lion of Lucerne. His pupils will not soon forget the hours that 
he cheerfully gave to their assistance or the personal interest that 
he felt in their welfare. His friends will not soon forget his 
generosity, his forbearance, his sympathy, or his loyalty. Lucien 
M. Underwood might have been a farmer, he might have been an 
actor, he might have been a physiaan, he might have been a 
preacher; but, he was a botanist and a human human-being — 
and botany and humanity are the richer. 



The published work of Lucien Marcus Underwood* 

John Hbndlry Barnhart 

The accompanying list of Professor Underwood's publications 
comprises 212 entries. Nearly two hundred of these relate directly 
to botanical topics, and it is noteworthy that his first two papers, 
like his last three, dealt with ferns, and more than one third of the 
entire number were devoted to the Pteridophyta. The entries may 
be classified according to subject as follows . 

Botanical . 

1‘teridopbyta 

Ilepaticae 

. Fungi . 

Reviews . . 

Miscellaneous . . 

• 

Non botanical. 

Zoblogy 

Genealogy . , 

Geology . 

< Miscellaneous. 

Total 

The various papers and sets of exsiccatae are listed as nearly 
as possible in chronological order, and nearly all of them have 
been examined while this bibliography has been in course of prep¬ 
aration. It would be rash to assert that the hst is complete, but 
it is hoped that it approximates completeness. It should be 
explained, however, that no attempt has been made to include 
contributions to newspapers, of which it is believed that there were 
many. 

During the years 1898-1902, Professor Underwood was editor- 
in-chief of the Torrey Botanical Club, and as such edited volumes 
25-29 of the Bulletin and a part of volume 6 and all of volumes 
7-12 of the Memoirs. The last two numbers of volume 12 of the 
Memoirs were not published until 1906 and 1907, but Professor 
Underwood, at the request of his successor, saw them through the 
press, and his name appears as editor upon the title-page of the 
• * Preoented at a memorial meeting of the Torrey Botanical Club, January 29,1908. 
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volume. As editor of the Bulletin, he supervised the preparation 
of the Index to recent literature relating to American botany, pub¬ 
lished in monthly instalments throughout the term of his editor¬ 
ship. He did not, however, do all of the work of preparation of 
material for the Index. 

Professor Underwood left no considerable amount of unpub¬ 
lished manuscript in a sufficiently advanced state to make it likely 
that it will be published posthumously. A portion of his manu¬ 
script of the Pteridophyta for the North American Flora can be 
utilized in the forthcoming numbers of that work, in the establish¬ 
ment of which he held such an important place and m the progress 
of which he took such a lively interest. He had also nearly ready 
for publication a genealogy of the Underwood families of America, 
which he had hoped to see through the press dunng the present 
winter of 1907-1908. It is much to be desired that some way 
may be found of issuing this work in accordance with his wishes. 


1. List of ferns growing in the vicinity of Syracuse, Onondaga Co., 

N Y. Case’s Bot. Index l : 80. J1 1878. . 

2. Asptdtum margtnaie S'naxtz. Bull. Torrey Club 6 : 266 O 1878. 

1879 

3. The geological formations crossed by the Syracuse and Chenango 

Valley Railroad 18 pages Syracuse, N Y., [Jl] 1879 

Thesis for the degree of doctor of philosophy. 

1880 

4. Artificial synopses. Bull Torrey Club 7 . 86-89. Au 1880. 

1881 

5. Our native ferns and how to study them. 116 pages, ilbtif. 

Bloomington, 111., 1881. 

6. Check list of North American Pteridophyta, excluding the orders 

Filices and Ophioglossaceae. 

Not seen; mentioned in Bot. Ooz. e: 192. Ap 1881. 

7. The ferns of New York state. Bull. Torrey Club 8: 78, 79. Jl 

1881. 

8. Systematic plant record. Bloomington, Ill., x88i. 

Afterward published by C. W Bardeen, Syracuse, N. Y. 

9. Onoelea senstbtbs L. var. obtustlobata Torr. Bull. Torrey Club 8; 

loi, 102. S 1881. 
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i88a 

10. North American Hepaticae. Bot. Ga*. 7- i8-ai. F i88*. 

Al«o u a separate 

11. Our native ferns and their allies, with synoptical descriptions of the 

American Ptendophyta north of Mexico A second and enlarged 
edition of Our native ferns and howto study them. 134 pages, 
illust. Bloomington, Ill., [Je] 1882. 

The stock of this edluon remaining unsold in 1886 was destroyed by lire in a 
Chicago bindery (see Bot Gaz ta: 23). 

12. Equtsetum variegatum. Bot Gai. 7: 76. Je 1882 

1884 

13. The Pteridophyta of Litchfield Co., Ct. Bull. Torrey Club 11 : 

7, 8. Ja 1884. 

14. Schweinitz and American Hepaticae. Bot. Gaz. g: 63. Ap 1884. 

15. A brief notice of the Underwood families of Massachusetts. New 

Engl. Hist. & Geneal. Reg. 38: 400-405. O 1884. 

Also as a repaged separate * The Underwood families of Massschuseelts 8 
pages. 

16. Descriptive catalogue of the North American Hepaticae, north of 

Mexico. Bull. Illinois State Ijib. Nat. Hist, a : 1-133. O 1884. 
Also as a separate 

1885 

17. A preliminary list of the Arthrogastra of North America (exclud¬ 

ing Mexico). Can. Entom. 17: 162-169. S 1885. 

Also as a repaged separate, 8 pages, 

18. The North Amencan Myriapoda. Entom. Am. i • 741-151. 

N 1885. 

1886 

19. (With Herbert Osborn ) Preliminary list of the species of 

Acanna of North America. Can. Entom. 18: 4-12. Ja 1886. 
Also as a repaged separate, 8 pages 

20. List of the described species of fresh water Crustacea from America, 

north of Mexico. Bull. Ill. State Lab Nat. Hist. 2- 323-386. 
[O] 1886. 

1887 

21. Alumni record of Syracuse University, 1872-1886. xii 4 - 368 

pages. Syracuse, N, Y., Ja 1887 

Editor of the entire work; contributor of. -Annals of .Syracnse University, 
pages 9-30. 

22. (With Orator Fuller Cook.) Notes on the American species 

ai MarsiUa. Bull. Toney Club 14: 89-94. My 1887. 

Also as a separate. 
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«3. The Scolopendndae of the United States. Entom. Am. 3: 61-65. 
J1 1887. 

24. The progress of arachnology in Amenca Am Nat. 21 • 963-975. 

N 1887. 

Also as a separate. 

25. (With Orator Fuller Cook ) Hepaticae americanae ; decades 

I-II (nos. 1-20). N 1887. 

Exsiccatae, 40 sets 

1888 

26 The fern allies. Bot. Gaz. 13 22, 23. Ja 188S. 

A review of Halier’s Hand-book of the fem-allies 

27 The distribution ofBot Gaz 13- 89-94. Ap 1888. 

Also as a separate 

28 Our native ferns and their allies, with synoptical descriptions of the 

.\inerican Pteridophyta north of Mexico 'fhird edition, revised 
XII + 156 iiageb, tllust. New York, 1888. 

29. Some undescribcd Hejialicae from California Bot. Gaz. 13 : 

112-114 pi j -6 My 1888. 

Also as a separate. 

30. The clover rust Bot Gaz 13 301, 302. N 1888. 

31. (With Orator Fuller Cook ) Hepaticae amencanae; decades 

III-IV (nos 21-40) N 1888 
Exsiccatae, 40 sets 

1889 

32 [Review of] The development of Ptlulana plobuhfera L By D. 

H Campbell Bull Torrey Club 16 . 138 8 My 1889. 

33 Notes on our Hepaticae — I Northern species. Bot. Gaz. 14 ; 

191-198. Au 1889 
Also as a separate 

34 (With Orator Fulier Cook ) A century of illustrative fungi, 

with generic synopses of the Bxsidiomycetes and Myxomycetes. 
21 pages Syracuse, N. Y., S 1889 

Text, with accompanying exsiccatae (nos. i-loo) 

The same text was issued separately under the title Generic synopses of the 
Ilas'.diomycetes and Myxomycetes ai pages. [Syracuse, N Y , S 1889.] 

35. (With Orator Fuller Cook.) Hepaticae amencanae, decades 

V-VI (nos. 41-60) N 1889. 

Exsiccatae, 40 sets 

1890 

36. Hepaticae. In; Gray, Asa. Manual of the botany of the 

northern United States, sixth edition, 702-732. pi. 2a-aj. 
New York, 1890. 
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37. (With Orator Fuller Cook.) Hepaticae americanae; decades 

VII-VIII (nos. 61-80) My 1890. 

Ezsiccatae, 40 sets 

38. A notable collection of botanists. Bull. Torrey Club 17: 154, 

155. 9 Je 1890. 

39. Notes on the heterosporous fern allies of the Pacific coast and 

Mexico. Zoe i: 97-101. Je 1890. 

Also as a separate. 

40 A new North American Lejeutua Bull. Torrey Club 17: 258 

259 9 O 1890. 

1891 

41 A preliminary list of Pacific coast Hepaticae. Zoe i . 361-367. 

F 1891. 

Also as a separate 

4a. (With Orator Fuller Cook.) Hepaticae americanae , decades 
IX-X (nos. 81-100). My 1891 
Kxsiccatae, 40 sets. 

43 (With Orator Fuiler Cook ) List of mosses collected by T. S. 

Brandegee in the Yakima region of Washington, 1882-3. 7 .oe 
2 : 107, 108. J 1 1891. 

44 The distribution of Hepaticae of North America Proc Am. 

Assoc. Adv. Sci. 39: 298-304 J 1 1891 
Also as a separate 

45. The ancestry and descendants of Jonathan Pollard (1759-1821), 

with records of allied families. 20 pages. Syracuse, N Y , 1891. 
Two hundred copies, privately printed 

46. Diseases of the orange in Florida. Jour. Myc. 7 : 27-36. 10 S 

1891. 

47. A flora of Texas. Bot. Gaz l6 : 268, 269. S 1891. 

A review of Coulter’s Manual of the phanerogams and ptendopbytes of western 
Texas 

48. (With Orator Fuller Cook.) Hepaticae americanae; decades 

XI-XII (nos. 101-120). U 1891. 

Exsiccaue, 40 sets. 

189a 

49. (With Orator Fuller Cook.) Hepaticae americanae; decades 

XIII-XIV (nos. iai-140). My 1892. 

Exsiccatae; 40 sets 

50. Recent-work in systematic hepaticology. Bot. Gaz. 17: ai8- 

220. J 1 1892. 
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51. Connecting forms among polyporoid fungi. Zoe 3: 91-95* 

1892. 

52. Some points in the nomenclature-priority question. Science 20 : 

116, 117. 26 Au 1892 

53. The Hepaticae of Labrador. Bull. Torrey Club 19: 269, 270. 

10 S 1892 
Also as a separate 

54. A variety of Polypodium vulgare L , new to Amenca. [Abstract.] 

Bull. Torrey Club 19* 283, 284. 10 S 1892. 

A correction. Bull. Torrey Qub 20 21. 15 Ja 1893. 

55. A few additions to the hepatic flora of the Manual region. Bull. 

T’orrey Club 19* 299-301. 10 O 1892. 

Also as a separate 

56. A preliminary comparison of the hepatic flora of boreal and sub- 

boreal regions. Bot. Gaz. 17: 305-312. O 1892. 

Abstract m Proc Am Assoc Adr Sci 41 219, 220 D 1892 

57. The nomenclature question at Genoa Bull. Torrey Club 19: 

335-330. 15 N 1892 

Also as a separate. 

58. The international congress at Genoa. Bot Gaz. 17: 341-347. 

N 1892. 

Also as a separate 

59. The distribution of tropical ferns in peninsular Florida. Proc. 

Indiana Acad. Sci. 1891 : 83-89. 189a. 

Also in a separate of pages 83-91 (this paper and the following). 

60 Some additions to the state flora [of Indiana] from Putnam County. 
Proc. Indiana Acad. Sci. 1891 ; 89-91. 1892. 

Also in a separate of pages 83-91 (this paper and the preceding). 

61. Carl Moritz Gottsche. Bot. Gaz. 17* 417, 418. D 189a. 

ба. The botanical congress. Bot. Gaz. 17. 425, 426 D 1892. 

1893 

63. The dissipation of energy in college education. Addresses Indiana 

Coll. Assoc. 1893 : 30-46. 1893. 

64. [Address before the Genoa Botanical Congress ] Atti Congr. 

Bot. Intemaz. Genova 113-116. 1893. 

65. (With Orator Fuller Cook.) Hepaticae americanae; decades 

XV-XVI (nos. 141-160). My 1893. 

Exsiccatae; 40 sets. 

бб. Index Hepaticanim. Parti.—Bibliography. Mem. Torrey Club 

4:1-91. 10 Je 1893. 

Constituting Mem. Torrey Club, vol. 4, no 1. 
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67. Our native ferns and their allies, with synoptical descriptions of 

the American Pteridophyta north of Mexico. Fourth edition, 
revised, xii + 156 pages, tllust. New York, 1893. 

68. A review of the literature of the North Amencan Myriapoda. 

Bull. U. S. Nat. Mus. 46. 9-17. [N] 1893. 

Also editor of the entire Bnlletm. Bollman, Charlks Harvfy. The Myna> 
pod« of North Amenca. 

69. Pteridophyta. Mem. Torrey Club 5: 9-17. 4 D 1893. 

Forming part of the List of Pteridophyta and Spennatophyta growing without 
cnItivaUon in northeastern North America, prepared by a Committee of the 
Botanical Club, Amencan Assoaation for the Advancement of Science. 

The enUre List was also issued as a separate 

1894 

70. A fern-book offer. Linnaean Fern Bull. l‘: 6. Ja 1894. 

71. Pteridophyta. In: Coulter, John Merle Botany of western 

Texas (Contr. U. S. Nat. Herb, a •) 557-568. 10 My 1894. 

72. A new Selagtnella from Mexico. Bull. Torrey Club ai: 268, 

269. 20 Je 1894. 

73 Notes on our Hepaticae — II. The genus Rtccta, Bot. Gaz. 19: 
273-278. J 1 1894 

Also as a separate. 

74. Report of the botanical division of the Indiana State Biological 

Survey. Proc. Indiana Acad. Sci. 1893. 13-67. Au 1894 

The actual report occupies pages 13-19; Appendix A, Bibliography of Indiana 
botany, pages 20-30; Appendix B, List of cryptogams at present known to 
inhabit the state of Indiana, pages 30-67 
Also as a separate 

75. Our present knowledge of the distnbution of ptcndophytes in 

Indiana. Proc. Indiana Acad Sci 1893 : 254-258. Au 1894. 

76. The evolution of the Hepaticae. Bot. Gaz. 19; 347-36*1 Mftst. 

15 S 1894, 

Vice-presidenUal address before Section G, A A.A S 
Also as a separate 

Also in Proc Am. Assoc. Adv Sci. 43 259-274, xUutt. Mr 1895. 

Also ns a separate, '* 1894 ” [1895] 

77. Edible fiingi — a great waste of vegetable food in Indiana. Trans. 

Indiana Hort. Soc. 1893: 62-67. *894. 

Also as a repaged separate, 8 pages. 

78. Indiana flora. Distributed by the Biological Survey. Series I 

(1-100), Parasitic fungi. D 1894. 

Exmccatae; 20 sets. 
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1895 

79. Hepaticae. 7 pages. [New York,3 Ja 1895. 

This was a prospectus (containing only one genus, Riccia) of a work to be 
enutled “ Systematic tntany of North America ” 1 he publication of thework 
was not actually commenced until ten years later, and then under the changed 
title •• North American flora ” 

8 0. Notes on our Hepaticae — III. The distribution of our North 

American Marchantiaceae. Bot Gaz 30 ; F 1895. 

Also as a separate. 

81. The relations of the red cedar to our orchards. Trans. Indiana 
Hort. Soc 1894: 81-84 1895. 

8a. The classification of the archegoniates Bull Totrey Club 33 ; 
124-129. 27 Mr 1895. 

Also as a separate 

83 An intere.sting Bot Ga/ 30 : 326 15 J 1 1895 

84. An increasing pear disease in Indiana (Abstract.) Proc Indiana 

Acad Sci 1894. 67 O 1895. 

85. The variations of Polyportts luctdus. (Abstract ) Proc. Indiana 

Acad Sci. 1894 132, 133 O 1895. 

86 The proposed new systematic botany of North America, (Abstract.) 

Proc. Indiana Acad. Set 1894 133 O 1895. 

87 Report of the botanical division of the Indiana State Biological 

Suivey for 1894. Proc Indiana Acad. Sci. 1894' 144-156. 
O 1895, 

The actual report occupies iwges 144-147; Appendix A, 1 1st of additions to 
the state flora, pages ( 47-153 , Appendix B, Additional list of host plants of 
fungi, 1894, pages 153, 154, Appendix C, Notes on the species reported 
previously, page 154, Appendix D, l.ist of parasitic fungi distributed by 
the Indiana Biological Survey, December, 1894, senes I, no l-ioo, pages 
154 -I 56 - 

1896 

88. [Review of] The structure and development of mosses and ferns. 

By Douglas Houghton Campbell Science II. 3: 70, 71. 
lo Ja 1896. 

89. Notes on our Hepaticae — IV. The genus Fossombroma. Bot. 

Gaz. 31 . 67-71. 18 F 1896 

Also as a separate, 

90 (With Franklin Sumner Earle.) Treatment of some fungous 
diseases. Bull. Ala Agr Exp. Sta no. 69 (4: 243-272). 
F 1896. 

91. On the distribution of North American Helvellales. Minn Bot. 
Studies 1: 483-500 30 Ap 1896 

Also os a separate, in advance, lo Mr 1896. 
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gi. Our native ferns and their allies, with synoptical descriptions of the 
Amencan Pteridophyta north of Mexico. Fifth edition, revised, 
xii + 156 pages, tilus/. New York, 1896 

93. (With Orator Fuller Cook) Hepaticae americanae; decades 

XVII—XVIII (nos. 161—i8o). Ap 1896. 

Exsiccatae, 40 sets 

94. Mycology in the southern states Card. & For 9. 263, 264. 

I JI 1896 

95. Pteridophyta. In: Bruton, Nathaniel Lord, & Brown, Addi¬ 

son An illustrated flora of the northern United States, Canada, 
and the British possessions, 1 • 1-48. New York, \k\i\ 1896. 

96. (With Franklin Sumner Earle.) The distribution of the spe¬ 

cies of in the South Bot Gaz 32 255-258. 

23 S 1896. 

Also as a separate 

Abstract m Science U. 4: 437 25 S 1896 

97. Notes on the allies of the sessile Tnlltum. [Abstract.] Science 

II. 4 • 436 25 S 1896 

98. 'I'he genus Cephalosta in North America Bull Torrey Club 33 : 

381-394. 35 O 1896. 

Also as a separate Contr, Dep Bot Columbia Univ no. loi 

99. (With Franklin Sumner Earle.) Notes on the pine-inhabiting 

species ofBull Torrey Club 33 : 400-405 25© 

1896. 

Abstract m Science II. 4 ■ 437 25 S 1896 

100. Coleosponum Campamlae (Pers.) Wint. Bull. Torrey Club 23 : 

423 25 O 1896. 

101. Edible fungi; a wasted food product Bull. Ala. Agr. Exp Sta. 
no 73 (4. 335-346. /. /-J). O 1896. 

102. Flour considered from the standpoint of nutrition. Bull. Ala. 
Agr. Exp. Sta no 74 (4- 347 - 35 *)- O 1896 

103. The habitats of the rarer ferns of Alabama. Bot. Gaz 33 . 407- 
413. pi ai. 23 N 1896 

Also as a separate. 

Abstract in Science II. 4.436 25 S 1S96. 

The final paragraph was reprinted in Fern Bull. (5 • 63, 64 O 1897) under 
the title: Tnchomants Petersn 

104. Report of Biologist Ann. Rep. Agr. Exp Sta. Ala. 8: ao, 21. 
1896. 

105. Terminology among the ordeis of thallophytes. Bull Torrey 

Club 23 • 526-532. 29 D 1896 

Also as a separate Contr. Dep. BoL Columbia Unir no. 109 
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1897 

106. Some new fungi, chiefly from Alabama. Bull. Torrey Club 34: 

81-86. 38 F 1897. 

Also M a separate . Contr. Dep. Bot. Columbia UniT no. 113. 

107. Notes on the American Hydnaceae — I- Bull. Torrey Club 24: 

205, 306. 34 Ap 1897. 

108. The varieties of Botryehtum tematum. Fern Bull 5 • *6* *9- 
Ap 1897. 

109. [Review of] Laboratory practice for beginners in botany. By 

William A. Setchell. Science II. 5: 735, 736. 7 My 1897. 

110. (With Franklin Sumner Earle.) A preliminary list of Alabama 
fungi. Bull Ala Agr Exp Sta.no. 80(5: 111-284, i-xvii), 
“Ap” Qe] 1897 

Pages 271-284 are devoted to an appendix SuggesUons to collectors of fleshy 
fungi (these pages were reprinted in pamphlet form, see no 113). 

111. Species of Bottychwm. Bot. Gax 23: 464-466. 28 Je 1897. 

113. Suggestions to collectors of fleshy fungi. 14 pages. Cambridge, 
[Mass.,] 1897. 

Kepnnted from Bull Ala. Agr. Exp. Sta. no. 80 (see no. no) 

1x3 The ferns of Scolopendriuml^ake. Fern Bull. 5; 53,54. O 1897. 

114. Additions to the published lists of Indiana cryptogams. Proc. 

Indiana Acad. Sci. 1896. 171, 173. [O] 1897. 

Also as a repaged separate, 3 pages. 

1898 

115. Selagtnella rupestns znA its allies. Bull. Torrey Club 25 : 135- 

133. 19 Mr 1898 

Also as a separate : Contr. Dep Bot Columbia Univ no. 136. 

X16. The Study of botany in high schools. Jour. Pedag. ii: 181-191. 
Ap 1898. 

Also as a separate Contr. Dep Bot. Columbia Univ. no 144. 

117. [Review of] Die Farnkrauter der Erdc. By H. Christ. Science 
n. 7:57a-S74- 33 Ap 1898. 

1x8. [Review of] Syllabus der Pflanzen&milien. Zweite, umgear- 
beitete Ausgabe. Von Dr. Adolph Engler. Science II. 8: 136- 
139. 29 J1 1898. 

1x9. American ferns — I. The temate species of Bull. 

Torrey Club 25 : 53X-54X. X5 O X898. 

.Also as a separate: Contr. Dep. Bot. Columbia Univ, no. 150. 

120. Two recently named genera of Basidiomycetes. Bull. Toney 
Club 2S : 630, 63 X. x6 D X898. 

Also as a separate. 
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1899 

131. (With Orator Fuller Cook.) Hepatlcae amencanae; decades 
XIX-XX (nos. 181-300). 1899. 

EziiccaUe; 40 leti, 

133. American ferns — II. 'l\a: Phanerophlebta. Bull Torrey 

Club a6: 305-316. pL 3S9, 360. 15 My 1899. 

Alio oa a leparate • Contr. Dep Bot. Colambia Unlr no 156 
133. A new Cantharellus from Maine. Bull. Torrey Club 26: 354, 
355. 15 My 1899. 

124. The Royal Botanic Gardens at Kew. Science II. lo: 65-75. 
31 J1 1899. 

135. [Reiiew of] How to know the ferns. By Frances Theodora 
Parsons. Science 11 . lo. 150. 4 Au 1899. 
ia6. The International Catalogue of Scientific Literature: Report from 
Columbia University; M. Botany. Science 11 . 10. 171, 173. 
II Au 1899. 

137. Moulds, mildews, and mushrooms: a guide to the systematic study 
of the Fungi and Mycetozoa and their literature, vi + 336 pages. 
10 pi. New York, 1899 

138. Mrs. Arvilla J. Ellis. Bull. Torrey Club a6 553. 16 O 1899. 

139. AspUmum ebenotdes —a correction. Fern Bull. 7: 95, 96. O 
1899. 

130. A review of the genera of ferns proposed prior to 1832. Mem. 

Torrey Club 6: 347-383 1 D 1899. 

CoDsututmg Mem. Torrey Club vol. 6, no. 4 
Alio ai a leparate. 

131. [Review of] llie botanists of Philadelphia and their work. By 

John W. Harshberger. Science 11. 10: 931, 933. 22 D 1899. 

1900 

133. [Botany of ferns.] In: Bailey, Liberty Hyde, & Miller, 
Wilhelm. Cyclopedia of American horticulture, vol. I. New 
York, 14 F 1900. 

Signed aruclet, as follows: Acr^hchum, 20-22, Arlinapteru, 23 ; Adtanium, 
34-37; AlttphUa, S3; Antmui, 62,63, Angupleru, 66; Aspitnmm, 110, 
HI. Au/la, \23-, BUchntim, 166, 167; Botrythtum, 172, Calhpttru,2l-J \ 
Camptmorm, 333; CenHepteru, 277; Outlanthts, 289, 290; Ciio/tum, 316; 
Cryptogramma, 405; CyatAea, 433, 424; Cyrtomtum, 439, CjfOppttru, 440; 
DtrvaUia, 461, 463 ; Dtnmtaedtia, 472, Dtparia, 473; DuAsenta, 480; 
DUtyogramma, ^l; DidymochUuna, 481; Dtplautum, 491, Doryepltris, 
SOI; Dtymcgltssum, 507 ; Drynarta, 508; Dryoptertt, 508, 509. 

Repnnted without change in inbeequent editions. 
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133. The Elhs collection of fungi. Jour. N. Y. Bot. Garden i; 38- 
40. Mr 1900. 

134 (With Francis Ernest I.,loyd ) A review of the species of 
of North America. Bull. Torrey Club 27 • 147-168. 
pi. 2-4 21 .\p 1900. 

Also as a separate Contr Dep. Bot. Columbia Univ no 169. 

135. [Botany of ferns] In Bailfv, I.iBERrv Hyde, & Miller, 
Wilhelm Cyclopedia of American horticulture, vol. a. New 
York, t8 J 1 1900. 

Signed articles, as follows tern, 572, 573, Gltuhtma, 651, Gamoptms, 
655 , Gytnnogramma, 701, llemmittis, 729 ; Hemtteho, 729 , Humata, 
779 , 780, JfymtHophyUum, 788, Ilypoltpis, 793 , Laslrata, 887; Leu- 
costegm, 908 , Lomana, 938, 939; Loxoscaphi, 947 ; Lycopodium, 958, 
959, MatuUm, 984, Matteucaa, 993: Mtntsnum, 1002; Microltpia, 
1012, Mohnn, 1025. 

Reprinted without change m subsequent eilitions 

136 Our native ferns and their allies, with synoptical descnptions of 
the American Pteridophyta north of Mexico Sixth edition, 
revised, x + 158 {lages,New York, [Jl] 1900. 

137 Why Dryoptens and not Lastraea? Fern Bull 8. 52-55. Jl 
1900. 

138. A new Jioltychium from Jamaica. Fern Bull 8: 59, 60. Jl 
1900 

139. The last quarter — a reminiscence and an outlook. Science IJ. 

13 : 161-170. 3 Au 1900. 

Address of retiring president. Botanical Society of America. 

Also as a reprint, 18 pages Bot Soc Am Publ. no 15 

140. I'he system of ferns proposed in Die natiirlichen Pflanzenfamilien. 

Fernwort Papers Linn Fern Chapt 16-19. *0 D 1900. 

1901 

141 A new Adtantum from New Mexico Bull. Torrey Club 28 : 46, 
47. 31 Ja 1901. 

Also as a separate 

142. Mycophagy and its literature. Torreya 1: 43-46. 19 Ap 1901. 

143. [Botany of ferns.] In: Bailey, Liberty Hyde, & Miller, 
Wilhelm. Cyclopedia of American horticulture, vol. 3. New 
York, 23 Ap 1901 

Signed articles, as follows Nophrodium, 1075, Nipknlepu, 1075, 1076; 
Notholatna, 1096, OnocUa, II40; OnytJuum, 1142, Opktoglotsum, II42; 
Otmunda, 1178; Ptllaea, 1264, 1265; Phegoptens, 1296; Pkyllitis, 1318; 
Phymatodes, 1319, 1320; Polypodtum, 1394, 1395, Polyshtkum, 1395, 
1396; Pttndium, 1462, 1463; Ptms, 1463, 1464. 

Reprinted witbont change in subsequent ediUons. 
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144. Suggestions for the study of the North American Boletaceae. 41 
pages. New York, My 1901. 

Contr Dep. Hot. Columbia Uniir no 176. (Thu acne* consists almost 
entirely of separates, but the present paper appeared in no other form.) 

I4S The names of our ferns. Bot. Gaz 31. 365,366. 18 My 1901. 

146. \Lycopodtum trtstacAyum.'] Torreya 1: 58 (footnote). 22 My 
1901. 

147 An enumeration of the ptendophytes collected by R. S Williams 
and J B. Tarleton [in the Yukon territory]. Bull. N Y, Bot. 
Garden 2 : 148, 149. 27 My 1901. 

148. A changed conception of species. Fern Bull. 9. 49-53. J 1 1901. 
A correction. Fern Bnll. 10 ’ 27 Ja 1902 

149. Pteridophyta In: Britton, Nathanifi. Lord. Manual of the 
flora of the northern States and Canada, 1-29 New York, 1901. 
Kepnntcd in the second edition, 1905 

150. Report . . on a trip to Porto Rico. Jour. N. Y Bot Garden 
3: 166-173 N 1901. 

151. A popular work on ferns. Torreya i. 134, 135 25 N 1901. 

A review of Clute’s Our ferns in their haunts. 

190a 

152. Conservation of energy m mycological clubs. Torreya 3 . i, a. 
24 Ja 1902. 

153. Th^ SelagineUae of North America— 1 . Fern Bull. 10 • 8-ia. 
Ja 190a. 

154 [Botany of ferns] In; Baiif.y, Libfrty Hydf, & Miujer, 
Wilhelm. Cyclopedia of American horticulture, vol 4. New 
York, 26 F 1902. 

Signed aiticles, as follows: Schttaea, 1625 ; StlagineUa, 1647-1650; lodta, 
1812; 7 nr 40 »(anrr, 1849, Fr/Ainc, 1656; IVoodsta, 1990, tVoot/wardta, 
1990 

Reprinted without change in subsequent editions. 

155. American ferns.—III Our genera of Aspidieae. Bull. Torrey 

Club 39: 131-136. 24 Mr 1902 

Also as a separate . Contr Dep. Bot Columbia Univ no. 189 

156. [Review of ] Die Famgattung By Professor Giesen- 

hagen. Science II. 13: 623, 624. 18 Ap 1902. 

157. Report of the Scientific Directors [for 1901] Bull. N. Y. Bot. 

Garden 3 : 310-312. 35 Ap 1902. 

158. Minor inaccuracies. Fern Bull. 10 • 53,54- Ap 1902. 

159. Fungi, edible and poisonous. In • Buck, Albert Henry. Refer¬ 
ence handbook of the medical sciences, second edition, 4: 275- 
a86, tUust. 1902. 
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160. The biRclcet fiingi. Torreya 2: 87-90. 12 Je 1903. 

161. [Review of] A university text-book of botany. [By D. H. 
Campbell.] Torreya a • 108-111. i J 1 1902. 

162. (With William Ralph Maxon.) Notes on a collection of Cuban 

Pteridophyta, with descriptions of four new species. Bull. Tor- 
rey Club ag . 577-584- 3 * O 1902. 

Alio ax a separate. 

Also as a separate: Contr. Dep Bot Columbia Univ. no. 195 

163. Some features of future fern study Fern Bull. 10: 105-107. 
“O” [N] 190a. 

164. Two new species of SelagttuUa in the southern flora. Torreya 

2 . 172, 173 25 N 1902 

Also as a separate - Contr. Dep. Dot Columbia Univ. no. 198. 

165. Amencan ferns—IV. The genus Gymnogramme of the Synopsis 

Filicum. Bull. Torrey Club ag: 617-634. 28 N 1903. 

Also os a separate Contr Dep Bot. Columbia Univ. no. 196 

166. A question in terminology. Science II. 16 869, 870 28 N 

1903. 

167. Some histone trees Jour. N. Y. Bot Gardens, 213-220. D 
190a. 

168. American ferns — V. A review of the genus Danaea, Bull. 

Torrey Club ag . 669-679 30 D 1902 

Also as a separate ■ Contr Dep Bot Columbia Univ. no. 199. 

igo3 

169. The gold and silver ferns. [Abstract ] Science II. 17: 26, 

27. 2 Ja 1903.—Torreya 3: 12, 13. 26 Ja 1903. 

170. A new index to botanical literature. Torreya a: 184-186, 8 

Ja 1903- 

A review of the International catalogue of sdenUdc literature M. Botany s 
First issue. 

171. An index to the described species of Botrychum. Bull Torrey 

Club 30 : 42-55. /. 1-7 4 F 1903. 

Also as a separate. Contr. Dep. Bot Columbia Univ. no aoi. 

172. Notes on southern ferns. Torreya 3 . 17-19. 19 F 1903. 

173. Report of the Scientiflc Directors [for 1902]. Bull. N. V. Bot. 
Garden 2 : 490, 491. i8 Mr 1903. 

174. (With Marshall Avery Howe, ) The genus Rulla, with descrip¬ 
tions of new species from North Amenca and the Canary Talanr^ a 
Bull. Torrey Club 30 : 214-224. pi, n, la. 24 Ap 1903. 

Also as a separate: Contr. N. Y Bot Garden no. 34. 
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175. The Department of Botany and its relation to the New York 
Botanical Garden.' Columbia Univ. Quart. 4: 278—392. 2 pi. 
Je 1903. 

Alio as a separate • Contr. Dept Bot Columbia Univ. no 304. 

176. Four recently described ferns from Jamaica. Bull. Dep. Agr. 
Jamaica i: 136-138. i J1 1903. 

177. Pteridophyta. In: Small, John Kunkel. Flora oi the south¬ 
eastern United States, 1-25. New York, [22 Jl] 1903 

178. Account . . of explorations in Jamaica. Jour. N. Y. Bot. 
Garden 4 . 109-119 pi is -1- /. 14, ij. Jl 1903. 

179. The early writers on ferns and their collections — I. Linnaeus, 

1707-1778. Torreyas: 145-150. 30 O 1903. 

Also as a separate (m Cootr Dep Bot CoIumbiaUmv.no 214). 

180. A new work on ferns. Torreyas. 173, 174. 19 N 1903. 

A review of Waters' Ferns. 

181. A summary of our present knowledge of the ferns of the Philip¬ 
pines. Bull. Torrey Club 30: 665-684. 5 D 1903. 

Also as a separate ■ Contr Dep. Bot Columbia Univ no 206. 

182. The botanical gardens of Jamaica [Abstract,] Science II. 

18 • 7S4> 7SS' II 1903’—Torrcya‘3: 191. 23 D 1903. 

1904 

183. Report of the Scientific Directors [for 1903]. Bull. N. Y. Bot. 

Garden 3: 267, 268. 22 Mr 1904 

184. The early writers on ferns and their collections — II. J. E. 

Smith, 1759-1828; Swartz, 1760-1818, Willdenow, 1765-1812. 
Torreya4- 49-52. 28 Ap 1904. 

Also as a separate (in Contr Dep. Bot Columbia Univ. no. 214), 

185. Ceratoptens triangularis va K\a:^ Fern Bull. 12 . 58. “ Ap ” 

[My] 1904 

186. Cyathea and its allies in Jamaica. [Abstract ] Torreya 4: 

93-95. 8 Je 1904.—Science II. 20 : 84, 85. 15 Jl 1904. 

187. [Review of] The cryptogamic botany of the Hamman Expedition. 

Science II. 19: 917-919. 17 Je 1904. 

188. Ferns and fem-allies. Encyclopedia Americana 7 : [308-313]. 
New York and Chicago. [1904 ] 

189. The early wnters on ferns and their collections—III W. J. 

Hooker, 1785-1865. Torreya 4. 145-150- 2901904- 

Also as a separate (in Contr. Dep Bot ColumMa Univ. no 314) 

1905 

190. A glimpse at early botanical literature. Plant World 8: 35-39. 
1905. 
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191. The early writers on ferns and their collections—IV. Presl, 

1794-1853; John Smith, 1798-1888, F6e, 1789-1874; and 
Moore, 1821-1887. Torreya 5 • 37-41 22 Mr 1905. 

Alto as a separate (in Conlr I>ep Hot. Columbia Univ. no. 214) 

192. Report of the Scientific Directors [for 1904]. Bull N Y. Bot. 

Garden 4- 92-94 8 My 1905 

193. A much-named fern Torreya 5: 87-89. 25 My 1905. 

194 Botrychium stlaifohumYxeA Torreya S : 106,107. 24 Je 1905. 

195 A summary of Charles Wright’s explorations in Cuba. Bull. 
Torrey Club 33 . 291-300, map. 30 Je 1905. 

Also as a separate' Conlr Dep Bot Columbia Unir. no. 217. 

196 The gtnm Alacormum of Gaudichaud. Bull Torrey Club 33' 

587-596. 6 D 1905 

.Also as a separate Cootr Dep Bot Columbia Univ. no. 221 

1906 

197 [Review of] Christensen’s Index Filicum. Torreya 5: 217-219. 
10 Ja 1906 

198 The genus Stenochlaena Bull. Torrey Club 33 • 35-50 /. i~io 
8 F 1906 

Also as a separate • ConU- Dep Bot Columbia Umv no 222 
199. Report of the Scientific Directors [for 1905] Bull N Y. Bot. 
Garden S • 84, 85 13 F 1906 

300 Six new fern genera in the United States [Abstract ] Science 
n. 33 . 346. 3 Mr 1906. —Torreya 6 53 16 Mr 1906 

201. (With Francis Ernesf Lloyd ) The species of Lycopodium of 

the Amencan tropics Bull. Torrey Club 33. 101-124. 14 Mr 

1906. 

Also as a separate : Contr Dei> Bot Columbia Univ no 223 

202. Flowerless plants or cryptogams. In- Miller,' Wilhelm. A 
synopsis of the vegetable kingdom, 77-80. In : Bailey, Liberty 
Hyde, & Miller, Wilhelm Cyclopedia of American horticul¬ 
ture, ed. 4, vol I. New York, [27 Mr] 1906. 

203 American ferns —VI. Species added to the flora of the United 
States from 1900 to 1905. Bull. Torrey Club 33: 189-205. 
7 Ap 1906 

Also as a separate : Contr. Dep. Bot Columbia Umv. no. 225. 

204. A report on the condiuon of the tropical laboratory. Jour. N 
Y, Bot Garden 7: 250-255. N 1906. 

Reprinted in Bull. Dep. A|p. Jamaica 5: 93-96 9 J1 1907. 
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205 The number of known ferns. Science II. 24: 761-763. 14 D 

1906. 

Renew of Chnitensen's Index Rilicnm 


1907 

206. American ferns—VII. Bull. Torrey Club 33 • 591-605 //-/d. 
7 F 1907. 

A The American species of pages 591-603 / 1-14 15 The 

status of Poenloptens erenata Presl, pages 603-605./ /j-, j6 
Also as a separate Contr Dep Hot Columbia Univ no 231. 

207 Report of the chairman of the Board of Scientific Directors for 
1906 Bull N. Y. Bot Garden 5 285-289 7 Mr 1907. 

ao8. Concerning Woodwardta paiadoxa, a supposedly new fern from 
British Columbia Torreya 7 . 73-76 15 Ap 1907. 

209. The progress of our knowledge of the flora of North America 
Pop Sci. Mo. 70: 497-517./ 1-7 “Je” [My] 1907 

Also as a separate, pages 497-518, two paragraphs being added which were 
omitted from the original by ertor 

210 American ferns—VIII. A preliminary review of the North 
American Gleicheniaceae Bull. Torrey Club 34 • 243-262. 
10 J1 1907. 

Also as a separate Contr Dep. Rot Columbia Umv no 234 
211, The names of some of our native ferns Torreya 7: 193-198. 
18 O 1907. 

2t2 (With William Ralph Maxon.") Two new ferns of the genus 
Lmdsaea Smithsonian Misc Coll 50 335, 336. 28 O 1907 
Also as a separate 
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Clute Our ferns in their haunts (review). Early wnters on ferns, 179, 184, 189, 191 
151 Edible fungi, 77, loi, 159 
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Exsiccatae ; Century of illustrative fungi, 
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Features of future fern study, 173 
Fie, 191 

Fem-allies, 36, of the Pacific coast and 
Mexico, 39 
Fem-book offer, 70 

Ferns, 140, 169, 176, 193 ; American, 119, 
133, 155, 165, 168, 303, 306, 210, 
Our native, 5, II, 28, 67, 92, 136, 
Southern, 172 
Ferns Genera of, 130 
Ferns of Alabama, 103 , of Flonda, 59, 
of New York, 7 ; of the Philippines, 
181, of Scolopendnum Lake, 113 , 
of Syracuse, 1 , of the United States, 
300, 203 

Florida . Diseases of the orange in, 46 , 
Tropical ferns m, 59 
Flour, 103 
Fossombronia, 89 
Four new ferns from Jamaica, 176 
Fungi Edible, 77, 101, 159 ; lllusliative, 
34 ; Poisonous, 159 

Fungi Ellis collection of, 133 , Sugges¬ 
tions to collectors of, IIO, 113 
Fungi of Alabama, 106, lio ; of Indiana, 
78, 87 

Fungous diseases Treatment of, 90 

Genealogy Pollard, 45 , Underwood, 15 
Genera of ferns, 130 

Genetic synopses of the Busidiomycctes 
and Myxomycetes, 34 
Genoa botanical congress, 57, 58, 62, 64 
Geological formations crossed by the Syra¬ 
cuse and Chenango Valley Railroad, 3 
Giesenhagen . Niphobolus (review), 156 
Gleicheniaceae . North American, 310 
Glimpse at early bounical literature, 190 
Gold and silver ferns, 169 
Gottsche, C. M., 61 

Gray! Manual: Hepabcae, 36 ; additions, 
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Gymnogramme, 165 
Gymnosporanginm in the South, 96 

Habitats of the rarer ferns of Alabama, 103 
Ilamman Expedition : Cryptogamic bcAany 
(review), 187 

Harshberger Botanists of Philadelphia 
(review), 131 

Helvellales North American, 91 
Hepatic flora of boreal and sub-boreal 
regions, 56 

Hepaticae, 14, 29, 55, 79 , Evolution of, 
76 j Index of, 66 j Notes on, 33, 73, 
80, 89 

Hepaticae amencanae, 25, 31, 35, 37, 43, 
48. 49. 65, 93. 

Hepaticae m Gray’s Manual, 36 (addi¬ 
tions, SS) , m Systematic botany of 
Nonh Amenca, 79 

Hepaticae of Labrador, 53, of North 
Amenca, 10, 16, 44 ; of the Pacific 
coast, 41 

Hepaticology • Recent work in, 50 
Heterospoions fera-allies of the Pacific 
coast and Mexico, 39 
Historic trees, 167 
Hooker, W. J., 189 
Howe, M A (collaborator), 174 
Ilydnaceae, Amencan, 107 

Illustrative fiingi, 34 
Index Hepaticarum, 66 
Index to the species of Botrychiura ,171 
Indiana Cryptogams of, 74, 87, 114 ; 
Flora of, 60, 78, 87 , hungi of, 78 ; 
Pear disease in, 84 , Ptendophyta of, 
75 

Indiana State Biological Survey • Report 
of botanical division, 74, 87 
International catalogue of scientific liter¬ 
ature, 126, 170 

International congress at Genoa, 57, 58, 
63, 64 
Isoetes, 27 

Jamaica: Botanical gardens of, 182 ; 
Botiycbium from, 138, Cyatbea in, 
186; Explorations in, 178, Ferns 
from, 176 


I Kew . Royal Botanic Gardens at, 124 
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tAbrador • Ilepaticae of, 53 
Lutraea, 137 
40 


207, Report on the tropical laboratory, 




, Nomenclature, S*. 57 
I North America Acanna of, 19: Arthro- 
gastra of, 17: Boletaceae of, 144; 
Cephalozia in, 98 , hresh-water Cma- 
tacea of, 20, Gleicheniaceae of, 210, 
Ilelvellales of, 91 , Hepaticae of, 10, 
16, 33, 44 73. 80. 89. Lycopodium 
in, 134, Marchantiaceae of, 80; 
Mynajxxla of, 18, 68; Ptendophyta 
of, 6, 69, SelagincIIae of, 153 


Ijndsaea, aiz . 

Linnaeus, 179 I 

List of Acarina of North Amenta, 19, of 1 
Alabama fungi, lio, of Arthrogastra I 
of North Ainenca, 17 , of cryptogams j 
of Indiana, 74 , of ferns of Syracuse* I 
I, of fresh water Crustacea of North 1 
Amenca, 20 , of Hepaticae of North | 

Amenca, 16 ; of mosses collected in | 
the Yakima region, 43, of Pacific , Notable collection of botanists, 38 
coast Hepaticae, 41 , of Ptendophyta 1 Notes on Cuban Ptendophyta, 162; 
collected in the Yukon, 147 | Hepaticae, 33, 73, 80, 89 , 1 

Litchfield County, Connecticut Ptendo- | heterosporous fem-allies of the 

phyta of, 13 

I.iterature Early Ixitanical, 190 
Literature of raycopliagy, 142 
I.loyd, F K (collaborator), 134, 201 
1 .ycopodium North Amcncan species of, 

134, Tropical American species of. 


Lycopodium tristachyum, 146 

Marchantiaceae, North Amencan, 80 
Morsilea, North American species of, 22 
Maxon, W R (collaborator), 162, 212 
Mexico Heterosporous feni-allies of, 39 
Minor inaccuracies, 158 
Moore, Iql 

Musses of the Yakima region, 43 
Moulds, mildews, and inuslirooms, 127 
Mycologiial clubs, 152 
Mycology in the southern states, 94 
Mycophngy and its Iitemture, I42 
Myriapoda North American, 18, 68 
Myxomycetes, 34 

Names of our ferns, 145, 211 
New Adiantum from New Mexico, 141 
New Uotrychium from Jamaica, 138 
New Cantharellus from Maine, 123 
New I,ejcunea, 40 
New Selaginella from Mexico, 72 
New York Ferns of, 7 
New York Botanical Garden Relation to 
the Department of Botany of Columbia 
University, 175 ; Report of the Scien¬ 
tific Directors, 157,173,183,192,199, 


the 


coast and Mex'co, 39, on Hydnaceae, 
107, on Marsilea, 22, on Perider- 
uiium, 99, on southern ferns, 172; 
on Trillium, 97 


Onoclea, 9 

Orange Diseases of, 46 
Osborn, H (collaborator), 19 
Our genera of Aspidieae, 155 
Our native ferns, 5, 11, 28, 67, 92, 136 
Our present knowledge of the distribution 
of pteridopbytes m Indiana, 75 

Pacific coast Heterosporous fern-allies of, 
39, Hepaticae of, 41 
Parasitic fungi of Indiana, 78, 87 
Parsons How to know the ferns (review), 
*25 

Pear disease, 84 
Peridcrmium, 99 
I'lianeruphlebiB, 122 
Philippines . herns of the, 181 
Plant record, 8 
Poeciloptens crenata, 206 
Poisonous fungi, 159 
Pollard, J , 45 
I’olypodium vulgare, 54 
Polyporoid fungi Connecting forms of, 51 
Polyporus lucidus, 85 
Porto Rico Report on a tnp to, 150 
Preliminary comparison of the hepatic flora 
of boreal and sub boreal regions, 56 
of Acanna of Nmth 
America, 19 , of Alabama fungi, 110; 
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of Arthrogaitra of North America, 17; 
of Pacihc coast Hepaticae, 41 

Frelimmaiy review of North Amencan 
Gleicheniaccae, 210 

FtesI, 191 

Progress of Arachnology m Amenca, 24 , 
of our knowledge of the flora of North 
Amenca, 209 

Proposed new Systematic botany of North 
Amenca, 86 

Ftendophyta ■ Check-list of, 6, 69 

Ptendophyta in Bailey & Miller’s Cyclo¬ 
pedia of horticulture, 132, 135, 143, 
154, 202 , in Bntton’s Manual, 149, 
in Bntton & Brown’s Illustrated flora, 
9S , 111 Coulter's Botany of western 
Texas, 71 , in Encyclopedia Amen 
cana, 188 , in Small’s hlora, 

Ftendophyta of Cuba, 162, of Indiana, 
75, of Litchfield County, 13, of 
Yukon, 147 

Putnam County, Indiana Additions to 
flora of, 60 

Question in terminology, 166 

Rarer ferns of Alabama, 103 

Recent work 111 systematic hepaticology, $0 

Relations of the red cedar to our orchards, 
81 

Report of the Biologist, 104 , of the botan¬ 
ical division of the Indiana Biological 
Survey, 74, 87, of the Scientific 
Directors, 157, 173, 183, 192, I99, 
207 , on the condition of the tropical 
laboratory, 204, on a tnp to Porto 
Kico, 150 

Review of the genera of ferns, 130 , of the 
North Amencan Gleicheniaceae, 210, 
of the North Amencan species of 
Lycopodium, 134 

Reviews Baker, Handbook of fern allies, 
26 , Campbell, Mosses and ferns, 88 , 
Campbell, l*llulana globulifera, 32, 
Campbell, University text-book, 161, 
Chnst, FarnkiSuter der Erde, 117, 
Chnstensen, Index Filicnm, 197, 205 , 
Clnte, Our ferns in their haunts, 151, 
Coulter, Botany of western Texas, 47, 
Cryptogamic botany of the Hamman 


Expedition, 187, Engler, Syllabus, 
118, Giesenhagen, Niphobolus, 156; 
Hershberger, BoUnists of Philadel¬ 
phia, 131 , International catalogue, 
170; Parsons, How to know the 
ferns, 125, Setchell, Laboratory 
practice, 109 , Waters, Kerns, 180 
Riccia, 73, 79 
Riella, 174 

Royal Botanic Gardens at Kew, 124 
Rust of clover, 30 

Schweinitz and Amencan Hepaticae, 14 
ScienUfic Directors Report of, 157, 173, 
183, 192, 199, 207 

Scolopendndae of the United States, 23 
Scolopendnum Lake Ferns of, 113 
Selaginella, 72, 164, rupestris, 11$ 
Selagtnellae of North Amenca, 153 
Setchell Laboratory practice (review), 
109 

Silver ferns, 169 

Six new fern genera in the United States, 
200 

Small Horn Ptendophyta, 177 
Smith, J , 191 , J E , 1^ 

Some features of future fern study, 163 
Some histone trees, 167 
Some new fungi, loO 
Some points in the nomenclature-pnonty 
question, 52 

Some undesenbeti Hepaticae from Cali¬ 
fornia, 29 

Southern ferns, 172 

Southern states Gyninosporangium in the, 
96 , Mycology in the, 94 
Sjiecies of Botrychium, in 
Stcnochlaena . Amencan species of, 206 ; 

Old-world sjiecies of, 198 
Study of botany in high schools, 116 
Suggestions for the study of Boletaceae, 

144 

Suggestions to collectors'of fungi, no, 112 
Summary of our knowledge of the ferns of 
the Philippines, 181 , of Charles 
Wnght’s explorations in Cuba, 195 
Swartx, 184 

Synopses, 4, of the Basidiomycetes and 
Myxomycetes, 34 
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Syr«cu«« i Ferns of, i 
Syracuse and Chenango Valley Railroad, 3 
Syracuse University: Alumni record of, JI 
System of ferns proposed in Die natOrlichen 
Pdanzenfamilien, 140 
Systematic botany of North America, 86; 

Hepaticae, 79 
Systematic plant record, 8 

Terminology, 105, 166 
Temate speaes of Botiychium, 119 
Thallophytes Terminology of, 105 
Treatment of fungous diseases, 90 
Trees, Historic, 167 
Tnchomanes Petersii, 103 
Trillium, 97 

Tropical ferns in Flonda, 59 
Tropical laboratory, *04 


Underwood families of Massachusetts, 15 
United States • Ferns added to the flora of, 
aoj, Scolopendndae of, 23 

Venations of Polyponis lucidus, 85 
Vaneties of Botiychium ternalnm, 108 

Waters: Ferns (review), 180 
Why Dryoptens and not Lastraea ? 137 
Willdenow, 184 
Woodwardia paradoxa, 208 
Wnght’s explorations in Cuba, 195 
Wnters on ferns and their collections, 179, 
184, 189, 191 

Yakima region Mosses collected in the, 43 
Yukon rtendopliyta collected in, 147 



Professor Underwood’s relation to the work of the New York 
Botanical Garden * 

Nathaniel Ix>rd Britton 

Through his appointment as professor of botany in Columbia 
University, Professor Underwood became by virtue of this office a 
member of the Board of Saentific Directors of the New York 
Botanical Garden in 1896. He has thus been a member of the 
Board of Managers of the Garden throughout its entire period of 
development. He has been fertile in advice and suggestion con¬ 
cerning all the educational and research work of the institution, 
and has been indefatigable in the building up of its collections, 
especially the museum and herbarium .senes of cryptogamic plants. 
The voluntary curatorial work on the collections of ferns and 
fungi accomplished by him has been of unusual value owing to 
his intimate knowlege of these groups, and students under his 
direction have greatly increased the value of the cryptogamic 
collections, both by the addition of specimens and by the critical 
determination of collections already secured. He kept the Gar¬ 
den in touch with students of ferns all over the world, and it will 
be long before the institution has the advantage of the presence of 
an authority such as Professor Underwood on ferns and fern 
allies, his chosen held. 

The herbarium collections accumulated by Professor Under¬ 
wood during his busy life are already in part the property of the 
Garden, he having presented all his flowering plants, and his 
pteridophytes and Hepaticae having been purchased, the latter 
being bought in 1907 His collecbons of fungi and of mosses are 
at Columbia University. 

In recognition of Professor Underwood’s services to the 
Garden and of his contributions to botanical science, the Board 
of Managers have resolved to designate the entire fern herbarium 
of the Garden " The Underwood Fern Herbarium,” and to place 
a suitable tablet on one of the cases containing these collections. 

* Read Rt R memorial tneeung of the Toney Botanical Club, January 29, 1908. 
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The Scientific Directors of the Garden have adopted the following 
preamble and resolution: 

Whereas, Death has removed from this Board Professor 
Lucien Marcus Underwood, our associate from the commence¬ 
ment of our organization, and our chairman since the year 1901, 

We therefore desire to record an expression of our profound 
sorrow at the severance of such happy personal relations as have 
always existed between the deceased and the members of this 
Board, and at the untimely ending of a career of such present 
value and of such great promise 

We desire also to place upon record our appreciation of the 
great value to the New York Botanical Garden of the services 
rendered by Professor Underwood, both in his official capacity, 
and by virtue of his high and broad scholarship. 

As our chairman, Professor Underwood has always performed 
his duties in a prompt, studious, and efficient manner, and has 
shown rare wisdom in conserving the higher interests of the 
institution and of those served by it. 

As an original investigator in those lines of research which it 
is the object of the Garden to promote. Professor Underwood has 
displayed untiring energy, combined with independence and orig¬ 
inality, and his work has been fruitful in many important contri¬ 
butions to science. 

As an advisor and guide in the investigations of others, here 
and .elsewhere. Professor Underwood has exerted a wide influence, 
and has displayed unselfish devotion and a generous regard for 
the interests of those so engaged 

The cheerfulness and j^eneral good-fellowship of Professor 
Underwood in his personal relations with us, and with the mem¬ 
bers of the Garden staff, has been such as to combine the most 
pleasant recollections with the most sorrowful regret that we are 
to enjoy him no more. 

Resolved, That a copy of this memorial be transmitted to the 
family of Professor Underwood, and that the same be entered 
upon our minutes and published in the Garden Journal. 



Resolutions adopted by the Torrey Botanical Club and other scien 
tific organizations in relation to the death of Lucien 
Marcus Underwood 

The Torrey Botanical Club 

At a memorial meeting of the Torrey Botanical Club, held at 
the museum of the New York Botanical Garden, January 29, 1908, 
the following minute was adopted; 

In the death of Lucien Marcus Underwood American botany 
has lost one of its foremost representatives, one who was excep¬ 
tionally free from prejudice and selfishness and who alphorred all 
superficiality and obsequiousness." The Torrey Botanical Club 
has lost a faithful officer and a zealous and enthusiastic supporter 
of all its activities and interests. 

We desire to pay tnbute to his superior qualifications and 
attainments as a man of science, and to express our profound 
sorrow as we attempt to realize that we shall no more feel the 
warm clasp of his hand, meet the glance of his sympathetic eye, 
or hear his cheering words of counsel and encouragement. 

The Torrey Botanical Club hereby directs that this minute be 
entered in its proceedings and duly published with them. 

The American Association for the Advancement of Science 

At the fifty-eighth meeting of the American Association for the 
Advancement ofSaence, held at the University of Chicago, Decem¬ 
ber 30, 1907, to January 4, 1908, the following resolutions were 
adopted by Section G (botany): 

• Whereas : By the lamented death of Dr. Lucien Marcus 
Underwood, late professor of botany in Columbia University, 
science has suffered a severe loss and the American Association 
for the Advancement of Science, particularly the Botanical Section, 
has been deprived of an active and esteemed member, be it 

Resolved, That this society place on record its recognition of 
his fruitful labor along his tiosen lines in the field of scientific 
research and instruction, and its keen appreciation of the stimu¬ 
lating influence of his personal character and scholarly attainmenti. 
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The Philadelphia Botanical Club 

At a meeting of the Philadelphia Botanical Club, held on the 
evening of November 21, 1907, the following resolutions were 
adopted: 

Whereas : The Philadelphia Botanical Club has learned of the 
sad death of the distinguished botanist, Lucien M. Underwood, 
professor of botany in Columbia University, be it 

Resolved, That by his death botanical science has suffered an 
irreparable loss, his personal character, his professional standing, 
and his scientific attainments, particularly in his special line of 
work on the ferns and allied plants, having won for him the sin¬ 
cere admiration and regard not only of his associates, but of his 
fellow workers in the field of science. 

Resolved, That the Philadelphia Botanical Club records its 
appreciation of his labors and its deep sense of the loss which 
American botanical science has sustained. 

The Fern Class of the Botanical Society of 
Pennsylvania 

The Fern Class of the Botanical Society of Pennsylvania, now 
assembled, having learned of the death of the well-known botanist, 
Lucien M. Underwood, professor of botany in Columbia Uni¬ 
versity, desires to place on the record of its minutes the following 
appreciabon of his earnest and fruitful labors, and its deep sense 
of the loss which botanical science has sustained. 

By the death of Dr. Underwood botanical science has suffered 
an irreparable loss. His personal character, his professional 
qualifications, and his scientific attainments, particularly in his 
special field of work on the ferns and other lower orders of plants 
had won for him the loving regard of his associates and the sincere 
admiration of his fellow workers in the field of science. 

Phuj^oxlphia, November 33, 1907 
[Signed] 

Adolph W. Miller, Pres. Mary G. Spencer 

John M. Macfarlane, Sec’y. Caroline A. Burgin 
Henry Kraemer Thos. Spencer 

Marion Mackenzie Emma T. Fell 

S. L. Schumo Mrs. W. Findlay 

L. D. Woodbridge Wm. Findlay 

Sam’l P. Seese, M.D. George T. Hastings 
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E. B. Ulrich 
E. Newton Harvey 
Lucy C. Gendell 
Chas. S. Williamson 
Katharine S. Nicholson 
Martha H. Hol'linshead 
Florence Yaple 
Carlotta H. Browne 


Mrs. Geo. T. Hastings 
Mary L. Yamall 
Edith H. Abbott 
Lydia R. Linvill 
Edith M. Farr 
Ernest K. Thomas 
Lydia Prichett Borden 
Herbert Greensmith 
C. Savage. 




INDEX TO AMERICAN BOTANICAL LITERATURE 
( 1907 ) 

The ■Im of thf* Index is to inclade all current botanical literature written by 
Amencans, published in America, or baaed upon American matenol; the word Amei- 
ica being used in its broadest sense. 

Reviews, and papers which relate exclusively to foresUy, agriculture, horticulture, 
manufactured products of vegetable origin, or laboratory methods are not included, and 
no attempt is mode to index the literature of bacteriology. An occasional exception is 
made in favor of some paper appearing in an Amencan periodical which is devoted 
wholly to botany. Reprints are not menUoned unless they difler from the original in 
some important particular If users of the Index will call the attention of the editor 
to errors or omissions their lundness will be appreciated. 

This Index is reprinted monthly on cards, and lumished in this form to subscribers, 
at the rate of one cent for each card Selections of cards are not permitted, each 
subscriber must take all cords published during the term of his subscription. Corre 
spondendb relating to the card-issue should be addressed to the Treasurer of the Toney 
Ikitanical Club 

Andrews, E. A. Earthworms as planters of trees. Am. Nat. 41; 
711-714. 9 D 1907. 

Ascaith, C. H. Collection of Alaskan plants. Plant World 10; 282- 
285, D 1907. 

Bnlley, W. W. Chicory. Am Bot. 13: 54-56. D 1907. 
Belssner, L. Mitteilungen iiber Coniferen. Mitteil. Dents. Dendr. 

Gesells 16 ■ 101-117. 1907. [Illust ] 

Berry, £. W. Pleistocene plants from Alabama. Am. Nat 41: 689- 
700. pi. /, 3 . D 1907. 

Bradshaw, M. F. Overcoming difficulties Am. Bot 13: 52, 53. 
D 1907. 

Note on Ipcmoea ktdtracta. 

Britton, K. L. & Rose, J. N. Peresktopsts, a new genus of Caetaeeae. 
Smithson. Misc. Coll. 50: 331-334- pl 43 t 44 - O 1907. 

Includes ten spenes; two new, P Kelltrmann Rose and P viluhna Rose 
Campbell, D. H. On the distribution of the Hepaticae and its signifi¬ 
cance. New Phytol. 6: 203-212 31 O 1907. 

Chodat, R. fitude critique des genres Scopana L. et Hasslerella 
Chod. Bull. Herb. Boiss II. 8: 1-16. 28 D 1907. 

Includes S. Aemthi Cbod. sp nov. 

rngnlatiw, A. Notcs sur les orchides du Brisil et des rigions voisines. 
Bull. Soc. Roy. Bot. Belg. 43 = *66-356. 30 Ap 1907. 
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Dnbble, B. & Nlenastdn, M. Bastard lognrood from Jamaica. 
Bull. Dept, Agr. Jamaica 5: 185-187. 16 O 1907. 

Reprinted from Quer. Jour. Inst. Com. Research, LiTerpooI. 

Baatwood, A. Notes on California plants. Muhlenbergia 3 : 133, 
134. 7 D 1907. 

Finet, M. A. Orchid^es nouvelles ou peu connues. Bull. Soc. Bot. 
France IV. 7: 531-537. i D 1907. 

Includei three new American ipeaea in Murettylu and m Pseudoltfarit gen, nov. 
Gager, C. S. The evaporating power of the air at the New York 
Botanical Garden. Jour N. Y Bot. Card. 8: 269-274. /. 37. D 
1907. 

Greeninan, J. M. New or noteworthy spermatophytes from Mexico, 
Central America^ and the West Indies. Field Columb. Mus. Publ. 
Bot. a: 247-287. 31 D 1907. 

Includes GoUmanta, a new genus of the Compositae, and 35 new species in Cbm- 
positae and other families. 

HeUer, A. A. A new name Muhlenbergia 3: 134. 7 D 1907. 

Cardtnu langtttiinm Heller. 

Heller, A. A. The genus Chloropyron, Muhlenbergia 3: 133, 134. 
7 D 1907. , 

Includes four new combinations, 

Hermer, J. Fruchtende Umbellulana caltfcrmca Nutt. Mitteil, Deuts. 
Dendr, Gesells. 16: 259 1907 

Herms, W. B. Contribution to the life history of Asimtna triloba. 

Ohio Nat. 8. 211-217. pi. 13, 16. 28 D 1907 

Holdt, F. TOn, Bemerkungen liber wertwolle amerikanische GehSlze. 

Mitteil. Deuts. Dendr. Gesells. 16* 273, 274. 1907. 

Jepeon, W. L. The deer oak. Muhlenbergia 3: 130, 131. D 1907. 
Koch, P. J. Wild flowers of the “Tip-top ’’ bottom. Plant World 
10: 276-278. D 1907. 

Ldvellld, H. Monographic synthitique et inconographique du genre 
Eptlobium. Bull. Acad. Internat. G^gr Bot. 16: 241-305. 25 N 
1907. [Illust.] 

Lewis, F. T. A further study of leaf development. Am. Nat, 41: 
701-709. /. ja-jjc. 9 D 1907. 

Uvlngston, B. B. Evaporation and plant development. Plant World 
zo: 268-276. D 1907. 

MacDongal, D. T. The pedregal. Plant World 10 : 285-287. /. 36, 
fp. D 1907,- 
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Hllea, G. G. Ghost plants. Am. Bot. 13 : 49-52. D1907. [Ulust.] 
Parish, S. B. Notes on the flora of Palm Springs. Muhlenbergia 3: 
131-138. D 1907. 

Sebman, —. Juglans regta wnd Juglans nigra. Mitteil. Dents. Dendr. 
Gesells. 16: 187-309. 1907. 

Resd, H. S. The malignant effect of certain trees upon the surround¬ 
ing plants. Plant World 10: 279-282././j, D 1907. 

Rehder, A. Einige neuere oder seltenere Gehdlze. Mitteil. Deuts. 
Dendr. Geselk. 16: 69-76. 1907. 

Inclode* Jutnptrtu communti Jatka w no*., ind eight formee noree in other 
genem. 

Ritzerow, H. Uber Bau und Befruchtung kleistogamer BlQten. Flora 
98; 163-213. / 1-36. IS N 1907. 

Robertson, A. The Taxoideae. New Phytol, 6: 93-103. pi. /. 
Ap 1907. 

Rose, J. N. Nopalea guatemaUnsts, a new cactus from Guatemala. 

Smithson Misc. Coll. 50: 330. pi. 41, 4a. 28 O 1907 

Rnsby, H. H. The work of Professor Lucien Marcus Underwood. 

Jour. N. Y. Bot. Gard. 8* 363-269. pi. 4a. D 1907. 
Schwappach, —. Cber den Wert der verschiedenen Formen der 
Douglas-fichte. Mitteil. Deuts Dendr. Gesells. 16: 123-135. 1907. 
Schwappach, —. Cber die wichtigsten ausl&ndischen, fllr deutsche 
Forsten geeigneten Laubholzarten. Mitteil. Deuts. Dendr. Gesells. 
x6: 126-135. 1907. 

Soniges, R. D6veIoppement et structure du tegument seminal chez les 
Solanac6es. Ann. Sci. Nat Bot. IX. 6: 1-124. /. i-ao6. N 1907. 
stephanl, F Species Hepahcarum. Bull. Herb. Boiss. II. 8: 49-64. 
38 D 1907. 

Includes seven new species (one Americsn), and four new names (two American), 
in CMoscypkus 

Thompson, H. S. Note sur les Junius bicephalus Viviani et J. buf- 
anius v. fasciculatus Koch. Bull. Herb. Boiss II. 8: 75, 76. 38 

D 1907. 

Notes the occurrence of the second in Amenca. 

TInderwood, L. H. ft Maxon, W. R. Two new ferns of the genus 
Lindsaea. Smithson. Misc. Coll. 50 : 335, 336. 28 O 1907. 

Ifaii Tieg^om, P. Structure du pistil et du fruit des Labi^es, des Bor- 
agacdes, Ot des ftmilles voisines. Ann. Sci. Nat. Bot. IX. 5 : 321- 
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The ferns and flowering plants of Nantucket — I 

EUGBNF 1 B CKNPL 

The flora of Nantucket is marked by many features of more 
than ordinary interest On this» seawatd island are plants which 
giving expression to their insularity have come to differ in greater 
or less degree from their general speaes Here too are plants 
scarcely known or indeed known not at all elsewhere in this 
country Other plants find a place in the flora of New England 
only by reason of their presence on Nantucket and not a few spe 
aes here reach the extreme limit of their northward and eastward 
range or find on this island the boundary of their coastwise exten 
Sion towards the south And not in all cases do these outlying 
points in distribution mark merely the stop to a more or less con 
tinuous range The occurrence of certain species on Nantucket 
scores a wide leap in regional position even a separation of as much 
as several hundred miles or more—in one case over a thousand 
miles — from the nearest point where the species is elsewhere 
known 

These noteworthy features in the flora of Nantucket are by no 
means alone in giving distinction to the botany of the island 
Taken as a whole aqfl in its broader aspects the flora is replete 
with interest The great abundance and wide dispersal over the 
island of certam speaes some of them not generally common in 
the same latitude will scarcely escape the most casual observation 
and some of these dommant plants espeaally in their flowering 
season display themselves m masses and groupings of color which 
command the eye Nor will the botanist fail to be impressed by 
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certain negative characters of the flora, especially the scarcity or 
entire absence of plants which might well be expected to occur. 

The source of our knowledge of the island’s general flora has 
been the catalogue of plants published in 1888 by Mrs. Maria L. 
Owen, This list brought together the few scattered facts about 
the botany of Nantucket made known since the first visit of a crit¬ 
ical botanist to the island, that of William Oakes in 1829, and 
further gave permanent record to the discoveries of a much later 
generation of botanists whose explorations reached all quarters of 
this terntory of some fifty square miles and revealed many unex¬ 
pected facts. Many competent botanists ahd collectors thus had 
their part in adding to the catalogue, among whom Mr. L. L. 
Dame, Mr. Walter Deane and Judge J. R. Churchill have paitic- 
ular place. A careful study of the aquatics was contributed by 
Mr. Morong, Doctor C. W Swan investigated the grasses and 
sedges, and Mr. F, S. Collins added a detailed report on the algae. 

But the knowledge of the flora as a whole, which, twenty years 
ago, made possible this catalogue of Nantucket plants, was due 
mainly to the enthusiastic explorations and studies of Mrs. Owen, 
prosecuted at first, as she tells us, as a young girl and again in 
after years. 

In the long interval since that period, with the remarkable 
advance it has witnessed in our knowledge of our native plants, little 
has been published on Nantucket botany and it is now possible to 
add materially to the original catalogue. 

In the department of flowenng plants and ferns, which is here 
alone considered, 656 species and varieties of Nantucket plants 
were enumerated by Mrs. Owen. With the additions which may 
now be catalogued, over 950 species can be attributed to the island. 
It is fully probable, however, that the actual number of flowering 
plants, ferns, and fern-allies belonging to this flora will be found to 
be well on towards i, i<x), even if this figure be not finally surpassed. 

The observations on which the present paper is based were 
made during four visits to the island as follows: Sept. 10-21, 
1899; Aug. 27-Sept. II, 1904; Aug. 4-16, 1906; Sept. 10-22, 
1907. On a casual visit in August, 1889, two species were 
observed which were not subsequently met with. 

It will be seen that my own field work has been prosecuted 
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only in the late summer and autumn, and there can be not the 
least doubt that many additional plants, especially among the 
sedges and grasses, would reward careful exploration in the spring 
and early summer. 

So localized are many of the plants which grow on the island 
that it is not at all a matter of surprise that they were missed by 
the earlier explorers. I am well satisfied to believe that many 
additional species are to be found at the very season of my own 
explorations. These were carried out in much detail and it is there¬ 
fore interesting to record that of the species authentically admitted 
by Mrs. Owen over seventy were not encountered by me. Some 
of these are without doubt now extinct on the island and others 
were introduced plants which, it appears, had no permanent foot¬ 
hold. On the other hand, a number of those here added, although 
now well established, are doubtless newcomers within recent years, 
while still others are clearly only adventive and may or may not 
take an established place in the flora. 

A particular interest always attaches to the study of an insular 
flora. Its strictly circumscribed linuts make possible some 
approach to completeness in achieving a knowledge of its entire 
composition and of apprehending such changes as may be brought 
about in the course of time. In the interest of comparison in the 
future it would seem well to express with particularity the status 
at the present day of each of the species known to occur on the 
island of Nantucket. 

It is to be understood that all references to existing records 
are to Mrs. Owen’s catalogue unless otherwise expressly stated. 
Additions to this earlier catalogue are denoted by an asterisk. 

OPHIOGLOSSACEAE 
OfhioglossUh vulgatum L. 

Border of Tom Neveris swamp near the ’Sconset road. Sept, i S, 
— a colony of thirty or more plants almost hidden in the 
surrounding vegetation. The plants showed much variation — 
from 1.6 to 3.4 dm. in height, the leaves 2.5-6 cm. long, 7-27 mm. 
wide, lanceolate to elliptic-oblong and ovate-oblong, and with 9-13 
basal veins. Some of the smaller plants are suggestive of Mrs. 
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Britton’s O. arenanum but are nevertheless unmistakably 0 . 
vulgatum. 

Recorded by Mrs. Owen from Polpis and Sachacha Pond, 
1865 and 1886. 

Boihychium obliquuh Muhl. 

Occasional, usually single plants or a few together. Below 
the “ clifT’ in white sand with Ibtdtum Becktt and Lechea tnariHtna: 
west of the town , Shawkemo; Quaise; Polpis; Squam. Some¬ 
times under ib cm. high with leaves only 3-4 cm. wide; largest 
examples 29 cm. high ; ultimate segments of the leaves numerous 
and crowded, the stalks and their divisions bearing pilose hairs. 

Recorded by Mrs. Owen from one station at the south shore 
in i860 and from west of the town in 1885. 

OSMUNDACEAE 

OSMUNDA SPECTAUILIS WiUd. 

Uncommon. Below the “ cliff”, south and west of the town; 
Monomoy; Polpis ; Squam. 

OSMUNDA CINNAMOMEA L 

l.,ow grounds everywhere, perhaps the most common fern of 
the island 

OsMUNDA ClAYTONIANA L. 

Nothing was seen of this fern. The catalogue reports a single 
specimen from near Sachacha on the joint authority of Mrs. 
Owen and Mr. Dame. 


POLYPODIACEAE 
Pteridium aquiunum (L.) Kuhn. 

Common throughout; of large size in low thickets at Polpis 
and Squam. 

* Pteridium aquilinum latiusculum (Desv.) Underw. 

Common. Much of the brake fern of the island is a form ap¬ 
pearing more or less intermediate between aquilinum and latiuscu¬ 
lum, but examples fully representative of the latter are common. 
Lorinseria areolata (L.) Underw. 

Locally common, especially on the eastern side of the island. 
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Not seen in the western quarter beyond Trot’s Swamp. Much 
less common than the following. 

Anchistea virginica (L.) Presl. 

Common, especially on the eastern side of the island, where in 
many places it forms a luxuriant growth in bog holes and wet 
thickets; extends into Saul’s Hills. Not seen west of Trot’s 
Swamp. 

Asplenium Filix-foemina (L.) Bernh. 

Uncommon; Rattlesnake Bank; Watt’s Run; Saul's Hills, one 
station , Trot’s Swamp. The specimens met with were mostly of 
moderate size and represent no extreme form of this fern, being 
quite representative rather of the general species as commonly 
understood. Professor Underwood, to whom specimens were 
submitted, concurred in this view. Some examples, however, 
approach var. angustum (Willd.) Moore. As a rule the fronds are 
oblong-lanceolate or narrower, twice pinnate or nearly so ; pinnae 
close-set to rather widely separated, lanceolate, spreading or 
ascending; pinnules crowded or well separated, linear to oblong, 
broadly rounded or slightly narrowed to the apex, serrate or 
incised, at least basally, with dentate segments; indusium short, 
little curved. The specimens from Saul’s Hills are small and of 
veiy delicate texture. On Sept. 5, 1904, their fertile fronds were 
completely withered, whereas the more typical plant in Trot’s 
Swamp was in perfect condition. Variety AUchauxu Mett. var. 
angustum Moore) and " var. rhaettcum Moore ” are both mentioned 
by Mrs. Owen as rare. 

Dryopteris noveboracensis (L.) a. Gray. 

Infrequent and local, but sometimes making an abundant 
growth. Common in low thickets in Polpis and in parts of Trot’s 
Swamp ; Watt’s Run ; one station in Saul’s Hills. 

Dryopteris Thelypteris (L.) A. Gray. 

, Everywhere common in low grounds. 

Dryopteris simulata Davenp. 

Frequent and locally common. Head of Tom Never’s 
Swamp; Saul’s Hills ; west of Sachacha; common, often of large 
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size and luxunant growth in Trot s Swamp and m wet thickets 
in Squam and Polpis cranberry bog thicket near Long Pond 
Drvopteris cristata (L ) a Gray 

Occasional Open sph^num bog by Reed Pond near Long 
Pond frequent oi even common in Trot s Swamp and in Polpis 
thickets near head of Tom Never s Swamp 

* Dryopteris spinulosa (Retz ) Kuntze 

Frequent Common and of luxunant growth in Trot s Swamp 
and in boggy thickets about Polpis head of Tom Never s Swamp 
small plants on Coskaty 
Dryopteris intermedia (Muhl ) A Gray 

Occasional Common and of large size m Trot s Swamp and 
in Polpis thickets head of Tom Never s Swamp 

* Dryopteris Boottii (Tuckerm ) Undeiw 

Near head of Tom Never s swamp at several places in Trot s 
Swamp and in Polpis thickets always in close association with D 
sptnulosa and D crtstaia 

* Dennsiaedtja PUNcriLOBULA (Michx ) Moore 

Low open thicket near Reed Pond forming a dense growth 
covenng several squaie yards Sept 1907 county fair grounds 
under an old wooden platform head of Tom Never s Swamp 
Polpis in a dense thicket here as well as in Tom Never s Swamp 
assouated with D spinulosa D tnhrmedia D cnstata D Boottn 
and D swndata 
OnOCLEA SFNSIBILIS L 
Common throughout 

EQUISETACPAL 

Fquisetum arvense L 

Apparently not very common On and below the sandy bluff 
southwest of Wauwinet and on the sandy shore of Hummock Pond 
a low spreading form pale in color with elongated slender branches 
and much roughened epidermis 

* Eqoisetum fluviatile L 

Sparingly on the muddy border of a pond hole or sink ringed 
with a dense thicket of button bush to the west of the monument 
marking Tnstram Coffin s homestead — Sept 12 1907 
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LYCOPODIACEAE 
Lvcopodium adpressum Underw. 

Frequent or rather common in damp open grounds, mostly 
about the borders of ponds and sandy cranberry bogs. Deter¬ 
mined by Professor Underwood. 

L. inundatum, L. var. Btgelovit Tuckerm. was not met with. 
The plant recorded under this name in Mrs. Owen’s catalogue 
was doubtless Z. adpressum wluch had not at that bme been recog¬ 
nized as a species 
* Lycopod;um alopecoroides L. 

In abundance about the shores of Tom Never's Pond and in 
the swamp opposite Bloomingdale, in both localities growing with 
Drosera filtformts; also about some of the ponds in Polpis. 
Identification confirmed by Professor Underwood. 

Lycopodium obscurum L. 

Met with only about the head of Clarke’s Cove and towards 
the upper part of Long Pond, in both localities not uncommon. 
No fruiting plants seen Reported from Gibbs’ Swamp. 
Lycopodium complanatum L. 

Monomoy; Acquidness Point;'Polpis; open moorland towards 
the south shore; the Woods; Long Pond, Reed Pond. Less 
common than L. tnstachyum and apparently fruiting only spar¬ 
ingly. Neither species was found in the extreme eastern quarter 
of the island. 

”■ Lycopodium tristachyum Pursh. 

At a number of widely separated localities, sometimes fruiting 
freely. 

ISOETACEAE 

IsoETES ECHiNOSPORA Braunii (Duricu) Engclm. 

Reported by Mrs. Owen from Maxcy’s Pond on the authority 
of Mr. Morong. No species of Isoetes was met with by me on the 
island. 

PINACEAE 

PiNUS RIQIDA Mill. 

This pine, now the most abundant and conspicuous tree of 
Nantucket, is said by Mrs. Owen to have all come from seed 
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planted in 1847 following years At one time its existence 
on the island was thought to be seriously thieatened by the rav 
ages of certain insects and the prediction was confidently made 
that were not instant and extreme measures adopted for their pro 
tection the Nantucket pines were doomed This prophecy remains 
unfulfilled To day ilthough the blight of insect damage pre 
sents a dismal spectacle here and there the pines in the main enjoy 
a clean and vigorous giowth and have grouped themselves into 
close or open formations which are a very attractive feature of 
parts of the Nantucket landscape 

At a number of places the trees have achieved dense growths 
of considerable extent fairly to be desciibed as pine woods More 
often they appeal in detached 01 straggling groves of fan sized 
trees thickets of scrub and scattered young growth From the 
pine groves about the middle of the island outljing tiees mostly 
3-5 feet high extend all the way to the south shore dotting the 
level plain for wide d stances their dark forms appearing in sharp 
definition against the pale stretches of beach grass (Avimophtla) 
which cover parts of the plain 

hast of Hummock Pond over sandy soil is a wide stretch of 
mingled close and open giowth strongly suggestive of parts of the 
New Jersey pine barrens 

Small solitary trees have sprung up in nearly all quarters of 
the island although in the extreme eastern and western secDons 
and along the eastern side of the harbor beyond Monomoy it is 
neaily or quite wanting On the eastern side a few stray trees 
extend towards the Shawkemo Hills butfiom these hills across 
Saul s Hills to Gibbs Pond and Sankaty one 01 two small trees 
only weie met with A few solitary trees were encounteied in 
Shawkemo none in Quaise nor in Pocomo and only a single small 
tree in Squam On the western side of the island a few small 
trees are to be seen at wide intervals likewise a few have extended 
into Madequet where also by a farmhouse is a small grove which 
was evidently planted many years ago The most western point 
to which the tree has spread is beyond Noith Pond where two trees 
about SIX feet high occupy an exposed spot on a high sand dune 
These bore several perfectly formed but very diminutive tones 
which had every appearance of maturity but were only ^ to i 
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inch in length. On some branches the leaves were equally 
dwarfed ; other branches bore both cones and leaves of normal size. 
On the south side of the island many young trees have sprung up 
along the abandoned bed of the railroad which ran from the town 
to Surfside twelve years ago, the tracks having been taken up in 
the summer of 1895. The largest of these trees has now reached 
a height of seven feet as nearly as could be estimated without 
actual measurement. 

PiNUS SYLVESTRIS L. 

Said by Mrs Owen to have been planted near the head of 
Miacomet Pond in 1876 together with Scotch larches. There is now 
near the head of Miacomet Pond some rather extensive pine groves 
flanked with thickets of European larches, which have evidently 
long been left to their own undisturbed course of growth, appear¬ 
ing now as a wholly native feature of the vegetation. The pre¬ 
vailing pine of these groves is Pinus rtgida, but mingled with this 
native tree are many Scotch pines both scattered and in groups, 
the larger trees estimated to be fifteen to twenty feet in height. 
That they have been slowly spreading is shown by smaller outlying 
trees and occasional seedlings. 

These Scotch pines fruit prolifically and include several forms 
of distinct appearance One of these bears ovoid cones 3.5-4.5 cm. 
long, the scales little thickened at the tip or the basal ones becom¬ 
ing umbonate. Another form has larger, narrowly ovoid-conic or 
tapering cones 5-7 cm long by 2-2.5 cm. wide, the scales provided 
with prominent often reflexed processes. With these occurs a 
smaller tree characterized by very small cones only about 2 cm. 
long, which, when the scales spread at matunty, become broadly 
ovoid-subglobose and 2.5 cm. wide; the leaves are 2.5-4 cm. in 
length. Specimens of this tree agree closely with authentically 
named sheets of Pinus Pumilio Haenke in herb. N. Y. Bot. Garden, 
the cones appearing identical, although the leaves are more slender. 

In ipexj a solitaiy tree of Pinus sjfhestris bearing a single ovoid 
cone was met with in a remote spot west of Sachacha. 

Larix decidua Mill. 

Near the head of Miacomet Pond with Knus sylvestris and 
Pinus rigida as described above and fruiting freely. The largest 
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trees are perhaps not over 8-io feet m height A considerable 
part of the growth is so densely massed together as to form an 
impenetrable thicket Smaller trees away from the main body 
show some tendency of this foreigner to extend its foothold 

JUNIPERUS VIRGINIANA L 

Abundant on Coatue, extending into a long stretch of cedar- 
barrens towards Great Neck, scattered trees on the north shore 
and along the east side of the haibor fields south of Squam 
towards Quidnet and west of Sachacha , scarce towards the south 
and southeast and wanting in most of the west and southwest 
quarters 

TYPHACEAE 

Typha latifolia L 

Common Both this species and T angushfolta sometimes 
occur about the shores of the same pond, as at Miacomet Pond 
but nowhere were the two seen actually growing together 
Typha angustifolia L Abundant 

SPARGANIACEAE 
Spargamum eurvcarpum Pngelin 

Locally common and fruiting well, matures earlier than the 
two following 

Sparganium ANOROCiAnuH (Lngclm) Morong {S luetdum 
Fernald, Rhodora 9 87 1907) 

A considerable and luxuriant growth fruiting abundantly in 
the northwest side of Maxeys Pond, 1907 Largest fruiting 
heads 2 s-3 cm in diametei , stigraas'2-4 mm long In a small 
pool east of Maxey s Pond, which was partly filled with this bur-reed 
in full flower and fruit August 12, 1904 only a few sterile plants 
were growing thiee years later, its place having been taken by a 
dense growth of Pontederia Recorded from Almanac Pond 
’"Sparganium ahericanum Nutt 

Frequent or common, occurring in nearly all quarters of the 
island Much of the fruit was not mature even after the middle 
of September 



Bickneix : Ferns and flowering plants of Nantucket 69 


NAIADACEAE 

POTAMOGKTON Oakesianus Robbins. 

Common; not found in flower or fruit. 

POTAMOGETON FULCHER TuckeiTO. 

Occasional or frequent, but scarcely common and not found in 
flower or fruit. Both this and the foregoing were found in ab\in- 
dant fruit on Nantucket by Mr. Morong in 1887, 

POTAMOGETON NuTTALLll Cham. & Sch. 

Infrequent; brook by roadside, Polpis, Watt’s Run. In 
flower and fruit. Recorded from Maxcy’s Pond and from near 
Sachacha. 

POTAMOGETON PERFOUATUS L. 

Common in Long, Hummock, Miacomet, and Washing ponds 
and fruiting freely. Leaves apparently never of large sise, either 
remote or crowded, broadly ovate or rounded to lanceolate-oblong. 
Plants frequently small with numerous leaves mostly 10-1$ mm. 
in length and densely fruited spikes only ro mm. long. Some 
specimens with remote and unusually narrow leaves suggested an 
approach to the next. 

POTAMOGETON MYSTICUS Morong. 

This little-known plant was searched for unsuccessfully around 
the borders of Miacomet Pond, in which it was found by Mr. 
Morong in 1887. 

POTAMOGETON PUSILLUS L. 

Long, Miacomet, and Washing ponds. Fruiting freely in 
Miacomet Pond, August ii, 1906. Recorded also from Hum¬ 
mock and Reedy ponds. 

POTAMOGETON DIVERSIFOLIUS Raf. 

Maxcy's Pond; pool north of Trot’s Swamp; pool on Nan¬ 
tucket golf-links , fruiting abundantly in September. Often with 
submersed leaves only. Recorded from Reed Pond. 
POTAMOGETON PECTINATUS L. 

Abundant in some of the shore ponds, often intermixed with 
Ruppia mantima. In September, 1904, a dense growth of these 
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two plants covered nearly the entire surface of Capaum Pond and 
on Sachacha Pond formed a continuous zone around the borders 
extending certainly from fifty to one bundled yards out from the 
shore In 1907 there was little surface indication of the plants in 
either pond Both speaes fruit fieely 
RuPPIA MARITIMA L 

Common in salt and brackish ponds and ditches In mature 
fruit in the ponds September 1904 in a tidal ditch on Swain s 
Neck It was just in flower Sept 17 1907 
ZaNNICH1<LLIA PALLSIRIS I 

Recorded fiom Hummock and Miacomet ponds and from 
Polpis I did not meet with it 
Naias ntxiLis (Willd ) R & S 

Pound only in a small pool on the north side of Trot s Swamp 
Sept 10 I J04 the specimens beaiing mature fruit Recorded 
by Mrs Owen only fiom I ong Pond on authority of Mr Morong 
* Naias guadalupfnsis (Spreng) Morong (AT vttctolon A Br ?) 

First detected Sept 8 1904 in Miacomet Pond where frag 
ments were found floating in the shallow v ater and cast up along 
the shoie with other detached aquabc plants along the eastern 
border of the pond the leeward side on that day The high 
water roughened by a strong wind made it impossible to detect 
the rooted plant nor could it be discoveied in actual growth on 
Aug 11 1906 when it was found as before under conditions of 
wind and water almost the same 

On Sept 14 1907 It was discovered growing on the muddy 
bottom of a shallow inlet of Long Pond at the Gut and on 
Sept 20th it was again found in Miacomet Pond this time grow 
ing in abundance in mud and mud o\eilaid with sand in shallow 
water along the west shore These ponds extend in a general 
northeast and southwest direction and each is separated from the 
ocean on the south shore only by a stop of sandy beach which is 
probably not always an eflectual barner to the sea Miacomet 
IS a narrow pond less than a mile long Long Pond is over three 
and a half miles in length and nearly bisects the extreme western 
quarter of the island The point where this Naxos was found in 
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Long Pond was two thirds of a mile from the north shore and 
over three and a half miles from Miacomet Pond. Midway 
between these waters is Hummock Pond, which extends nearly 
three quarters of the distance across the width of the island. Here 
the plant was not detected although it is reasonable to suppose 
that it occurs throughout all three of these ponds. 

In the latitude of Nantucket Natas guadalupensis appears to 
be unknown east of Nebraska although in the south it extends to 
west Florida. Its general range is understood to be from Oregon 
and Nebraska to Florida, Texas, and tropical America. 

If not native to Nantucket, it has evidently long been established 
there and its occurrence at so great a distance from the nearest 
point of its known range finds no ready explanation. If the plant 
is susceptible of dissemination by birds, a wider dispersal in the 
east might be expected. It is also against the probability of its 
introduction by such agency that at its fruiting season the general 
course of bird migration is not from the diiection of those regions 
whence the seeds might be brought. It may not be unduly 
fanciful to suggest the possibility of its chance introduction 
through the destruction of some vessel from tropic waters among 
the many shipwrecks which have had their scene on Nantucket 
shores. 

The following description is from the specimens collected : 
Early becoming dull or brownish-green ; stems j 0-30 cm. long, 
capillary, often procumbent below and rooting at the nodes, the 
roots elongated and threadlike; very fragile, widely alternate- 
branched from the base and decompound, the ultimate divisions 
3-7 cm, long ; internodes of main stem 4 cm or less in length, of 
the branches 5-20 cm., leaves opposite, not at all or but little 
recurved, pellucid, 5-15 mm. long, 0,75-1 S mm. wide, linear, not 
at all or only obscurely narrowed towards the obtuse or abruptly 
acute apex, minutely sharp-serrulate with numerous teeth; fruit 
brownish, 2.5 mm. long to the beaked style, about 1 mm. thick, 
linear-fusiform, sometimes slightly curved, style 0.5 mm, long, 
minutely bifid; pericarp obtuse at each end and strongly marked 
with about twenty longitudinal lines of transversely oblong rect¬ 
angular reticulations; seed about 2 mm. long, under a strong 
light somewhat glittering from the varied reflections of the reticula¬ 
tions, linear, slightly narrowed to either end, the ventral side 
straight, the dorsal slightly curved; obscurely keeled on the ven¬ 
tral side towards the base. 
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ZOSTERA marina L 

Common at the western side of the island and off the north 
shore and often cast up along the beaches 

SCHF UCHZERIACLAE 

TrIGIOCHIN MARiriMA L 

Salt marshes at Eathre and Quaise abundant along Bache s 
Harbor dned spikes only carpels 3 5-5 mm long 

ALISMACFAE 
Alisma subcordatum Raf 

Pool by the railroad near the Orange Stieet crossing the 
colony of plants is a small one and has not increased since 1889 
when it was first observed Neai the Creeks M I O 
*Saoittaria Encflmanniana J G Smith 

Common in wet bogs and about the borders of ponds and 
showing a much wider vanabon in size and leaf form than is 
allowed for in current descriptions 1 amina of the blade linear to 
ovate I mm to over 4 cm wide the lobes nearly parallel to 
widely diverging i mm to 2 5 cm wide at base 3-11 cm long 
tapering to an almost filiform terminal on Vanes greatly in its 
flowenng penod in different seasons but appeals to be generally 
later flowenng than Sagittana lahfolta In 1904 it was in full 
flower in the second week of August in 1906 at the middle of 
September much of it was only just in bloom in 1899 flowers 
and mature fruit were found at the middle of September in Sep 
tember 1907 it was in matuie fruit and no flowers were seen 
Sagittaria latifolia Willd 

Rare found only in ditches along a roadway through low 
grounds west of the town occuning sparingly but of the largest 
size The tallest plants were i 15 m high the largest leaves 
I 20 m in length their blades 275 dm long by i 5 dm wide at 
the petiole the terminal portion rounded to broadly acute 

In full flower Aug 7 1906 no flowers lemaining Sept 14 

VALLISNERIACEAE 
Vallisneria spiralis L 

Common in Hummock and Miacomet Ponds at the latter in 
flower and fruit Sept 14 1907 Recorded from I ong Pond 



Alabastra philippinensia—I 

Chakiss Budd Robinson 

During the years 1903-1905 Mr. R. S. Willianns made a 
very extensive collection of plants in the Philippine Islands on 
behalf of the New York Botanical Garden. At the time a high 
proportion of the species represented had not yet been described ; 
but the indefatigable work of the American botanists in the islands 
has since brought the most of them to light through other sources. 
Many still remain unpublished, however, and the present paper 
is intended to call attention to some of these, and to add a few 
miscellaneous notes upon the flora of this interesting region. All 
t3rpes of newly described species are in the herbarium of the New 
York Botanical Garden 


TAXACEAE 

PODOCARPUS IJ^TIFOLIA Bl. Enum. PI. Jav 89, 1827 

This name should be used instead of P. Blumei Endl. Syn. 
Conif. 208. 1847, which is its indubitable synonym. P. lattfolia 
Bl. is generally discarded because of P. latifolta Wall., but the 
latter was published in PI. As Rar. i: 26 pi. jo. 1829, and 
this is antedated by Blume’s species. P. latifoha R. Br., Benn. 
PI. Jav. Rar. 40. 1838, is a third and still later species 

P. lattfolia Bl, is represented in this herbarium by the follow¬ 
ing Philippine numbers ; 

Northern Luzon; Province of Benguet, Baguio, Wtlltams roj^. 
Central Luzon: Province of Bataan, Lamao River, and Mt. Mari- 
veles, Williams jpp, 624, 752, 753 : Forestry Bureau (coll. Barnes) 
147, jg4; Copeland 244; Whitford 1333. 

TYPHACEAE 

TypAa orientaus Presl, Epimcl. Bot. 239. 1851 

The type of this species is Cuming 1767, certainly from the 
Philippines, the locality assigned by Presl being the island of 
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Cebu, yet m the Pilanzenreich the Philippines are not included in 
its range, which is there given as northern China and Japan 
Recent collections of this species are Elmer 6382 and 8820, both 
frorti Baguio, Province of Benguet northern Luzon 

PANDANACEAt 

Freycinetia CuMiN&iANA Gaud Bot Voy Bonite pi 37 f 12- 
14., pi 60 1843 without dcscnption 
h lusoninsis Warb in Engler, Pflanzenreich 4’ 35 1900 F 

/«Ao«f/Kij Presl, Epimel Bot 238 1851 in part only 
Through the kindness of Prof Wtn 1 release, I have been 
able to examine a specimen of Cutmng i 45 St belonging to the 
Bernhardi Herbarium of the Missouri Botanical Garden It is 
upon this numbei that E lusonensts was based and Presl s descnp- 
tion makes it evident that it contained moie than one species 
Comparison of the above-mentioned specimen with the descriptions 
indicates that it is the tiue E lusonensts Piesl, and that the E 
lusonensts of recent Philippine botany is quite disbnct It seems 
desirable therefore to take up for the latter Gaudichaud s older name, 
which has hitheito remained unused, because originally unac 
companied by verbal description 

Pandanus glauciphyllus sp nov 
Section Bryantia heads solitaiy, ovate in outline, 4 5-5 5 cm 
long. 3 S-4 5 cm wide at base drupes 200-300 in each head, 
unilocular, i-i 2 cm long, 6 mm wide at the top, 4-6 sided in 
dried material banded along the sides with yellow and orange, the 
exposed poitions shining the stigma slightly umbonate within a 
shallow depression 

A plant about 3 m in height, the stem dark-gray, brown, or 
blackish, 25-40 cm in diameter with very short biaang roots, 
sometimes scarcely evident leaves o 4-1 m long, with an extreme 
width of 2—2 6 cm , pale- or brownish-green above, glaucous 
beneath, midnb narrow, depressed above, somewhat prominent 
beneath, one vein on each side of the midnb conspicuous above, 
barely visible beneath, uniting with the midnb 1-2 cm from the 
tip, the apical third of these two veins below their junction with 
the midnb antrorsely spinulose , midiib beneath antrorsely spinu- 
lose along apical 8-15 cm and usually retrorsely spinulose for 
I 5-6 cm at base, leaf-mai^ns spinulose throughout, antrorsely 
except sometimes near the teise 
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Type collected at Sax River, Province of Zamboanga, Min¬ 
danao, by R. S. Williams, no. 24.23, m fruit, February 28, 1905. 

This is closely allied to P. polycephalus Lam.,tmd may be the 
species whose introduction into cultivation under that name is 
recorded by Nicholson * and by Warburg.f 

SANTALACEAE 

Tuesium psilotoides Hance, Jour. Bot. 6 : 48. 1868 

Originally described from China, but apparently well represented 
by Wtlltams ij 10, Baguio, Province of Benguet, northern Luzon ; 
in flower, October 9, 1904. A genus not previously known in 
the Philippines 

NYCTAGINACEAE 

PisoNiA LONGiROSTRis Teijsm. & Binnend. Tijdschr Nederl. Ind. 

25. 401. 1863 

Collected on the island of Jolo, by R. S Williams, no. 
3123, in flower, July, 1905. Not previously reported from the 
Philippines 

RANUNCULACEAK 
Thalictrum philippinense sp nov 
Flowers probably perfect, certainly every young flower seen 
perfect, older ones on same or difleient plants lacking stamens and 
sepals : inflorescence a tei minal 2—5- (usually 2- or 3-) flowered ses¬ 
sile cyme, simulating a panicle , pedicels slender, 1-5.5 cm. long ; 
sepals 5, petaloid, 2 5-3 5 mm. long, 3-ncrvcd, elliptic, cuneateat 
the base, obtuse at the apex, deciduous: stamens 25-3 5, early decid¬ 
uous, 7 5 mm long, the basal half of the filaments very slender, 
the upper half clavate, the anthers o 5 mm. long, elliptic : maxi¬ 
mum number of carpels seen 12, stipitate, at anthesis 5-6 mm. 
long, of which the stipe forms 2 mm and the style i mm.: 
achenes including the stipe also 5-6 mm long, 3-ribted on each 
side, tipped by the persistent style. 

A glabrous plant, 20 to 30 cm. high, with a rootstock only 
3-5 mm. in length and somewhat tuberous roots : basal leaves on 
slender petioles 6-15 cm long, 2-3-ternate, ultimate leaflets with 
petiolules 2.5-10 mm. long, the lateral leaflets 8-16 mm. long, 
orbicular-ovate in outline, rounded or truncate or subcordate at the 
base, 3-lobed, the lobes also usually notched, rounded or truncate 
*11! Diet. G«rd. 3 : l8. 1878. 
t Du Pflanxenreicli 4* ; 69. 1900 
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or retuse at the apex, the terminal leaflets similar, slightly larger, 
upper leaves few, shorter-petioled, or the uppermost nearly sessile, 
similar to the basal but once or rarely twice temate 

Type collected on steep shaded clifls, near Baguio, Province of 
Benguet, northern Luzon, by R S Williams no in flower 

and fruit, June 22 1904, also represented by Williams gs 7 > from 
the same locality in fruit, September 18, 1904 

ANNONACLAL 
Anaxagorea nidiata sp nov 

Glabrous thioughout flowers single or less frequently in pairs, 
terminal upon leaf beaiing bianchlets carpels 12 to at least 20, 
radiately arianged slightly scabrous then stipes i 5-2 2 cm long, 
I-i s mm wide at the base, very giadually widening upwards, 
body of carpels i 2-1 3 cm long 8-10 mm wide, obliquely 
oval or almost spheric before dehiscence longitudinally stnate 
within except upon a thickened area near the apex , this area 6 
mm in diameter, somewhat irregular in outline its outer edge or 
edges nearly parallel to the doisal suture caipcls dehiscing along 
both sutures seeds 2 collateral, i 2-1 3 cm long, 8 mm wide, 
obovate, apiculate flattened whete ptessed together, jet black or 
amber-black shining 

A shrub 25m high baik of branchlets gray roughened or 
stnate leaves petioled elliptic to oblong 9-16 cm long, 4-7 cm 
wide, acute or rounded at the base obtuse or more often obtusely 
acuminate at the apex the moie conspicuous pnmary veins 6-8 
on each side, with inteivemng ones often nearly as prominent, 
loosely arched anastomosing and forming two submarginal veins 
Type collected by R b Williams, no jio8, near the base of 
Mount Dajo island of Jolo, m mature fruit July 27, 1905 

Very similai in general appearance to A javantca Blame, but 
easily distinguished by the terminal inflorescence and the more 
numeious carpels 

Cyathocalyz acuminatus sp nov 
Flowers fascicled on short lateral branches not opposed to 
leaves, usually 3-7 in each fascicle, borne on slender, straight 
pedicels i 5-2 cm long, pedicels and penanth ferruginous- 
tomentose sepals 3 semiarcular, i 5-2 mm long, 3 mm wide at 
base jjetals 6, yellowish green, fragrant, valvate, in two rows, 
nearly equal in lejigth, 2-2 2 cm long, the basal 3 mm of those 
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of both rows closely arching over the stamens and carpels ; apex 
of the hood white-tomentose within; hooded portion of outer 
petals about 5 mm. wide, upper portion of outer petals 2.5 mm. 
wide at the base, 3-3.5 mm. wide in the middle, tapering to an 
obtuse apex ; inner petals subsimilar but narrower, the hood 3.5 
mm. wide, base of upper portion 1.5 mm. wide, middle of upper 
portion 1.5-2 mm wide : stamens about 40, 1-1.5 ^he 

anther-cells concealed above by the connectives . carpels about 10, 
at anthesis 1 mm. long, yellowish-tomentose; mature carpels red, 
in all 1.5-2.5 cm. long, borne on stipes 4-7 mm. long, the body 
of the carpel 1-1.2 cm wide; carpels with 1-3 transverse con¬ 
strictions without, corresponding to as many divisions within, each 
1-seeded; seeds therefore 2-4, obovate-orbicular in outline, i cm. 
long, 8 mm wide, testa chestnut-brown, shining. 

A small tree,about 7.5 m. high, and 7.5 cm. in diameter, with 
gray to blackish, stnate bark, ferruginous-tomentose to glabrate : 
leaves borne on petioles 1-2 cm. long, chartaceous, elliptic or 
oblong, acute or somewhat rounded at the base, acuminate at the 
apex, in all 14-23 cm long, 5-7.5 cm. wide, with pubescent 
petioles, midribs, and veins , primary veins usually 10 on each side 
of the midnb. 

Type collected at Sax River, Province of Zamboanga, Mindanao, 
at an elevation of above 75 m., by R. S. Williams, »o. 214.3, in 
flower and fruit, February 8, 1905 Closely allied to C. bmmlattis. 
Boerl., from Borneo. 


Mitrephora Merrillii nom. nov. 

M ferrnginea Merr. Bur. Govt. Lab. Publ. 17: 16. 1904, in part. 
Not M. ferruginca Boerl , Koord. Meded. ’s Lands Plantentuin 

19: 33 S- '898- 

As already pointed out by Merrill this species was originally 
confused by him with the very similar M iMnotan (Blanco) Merr., 
from which it is distinguishable by having leaves more numerously 
veined, elliptic or narrowly elliptic instead of linear-oblong, and 
densely ferruginous-pubescent carpels 3.5-4 cm. long. 

All specimens seen of this species are from Lamao River and 
Mount Mariveles, Province of Bataan, Central Luzon: Wtlltams 
III : Merrill 372S ; Merrill, Decades Philipp. Forest Flora (coll. 
Borden) 166 ; Elmer 6334, yooo ; Forestry Bureau 61, 367, 313 
(coll, Barnes), 2045 (coll. Borden), 2829 (coll. Meyer). 
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Mitrephora WiUlamsii sp nov 
Flowers fragrant, stuped red and yellow, fascicled in condensed 
cymes, opposite the leaves, apparently unisexual, only male flowers 
seen pedicels 5-8 mm long, 2 mm in diameter, covered with 
brownish tomentum, as are also the outer sides of the sepals and 
the outer low of petals sepals 3, sepaiated nearly to the base, 
broadly ovate, shortly and obtusely acuminate, 5-6 nim long, 
4 mm wide at the base petals of outer row 3, valvate in bud, 
similar in shape to the sepals but much larger, being i 3-1 5 cm 
long, 9-10 mm wide at the base , innet petals 3, very dissimilai 
to the outer in shape, consisting of a claw i cm long and 2 mm 
wide, Its width nearly constant throughout, bearing a rhomboid- 
orbicular hood 6-7 mm long and 7 5 mm wide, the innei surface 
of the hood feriuginous tomentose and forming about 7 longi¬ 
tudinal folds stamens numeious 200-250, o 8-1 mm in length, 
the anthei cells coveied at the apex by the connective 

A small tree 12 m high having a ti unk 12 5 cm in diameter 
bark of ultimate branches dark gray 01 black, longitudinally 
stnate, the younger portions somewhat ferruginous tomentose, 
becoming glabrate leaves boine on stout petioles 12-18 mm 
long, and 2 5-4 mm thick ovate, acute at the base giadually 
nan owed above to an obtuse apex or barely acuminate, 20-32 cm 
long. 7-11 5 cm wide, the upper surface somewhat olive green, 
glabrous, shining, the under suiface brownish-green, slightly fei- 
ruginous pubescent on the midnb and piimary veins , midnb and 
primary veins immeistd above conspicuous beneath, pnmary 
veins 20-25 on each side of midnb 

Type collected at Sax Rivci, Province of Zamboanga, Min¬ 
danao, by R S Williams, no 2188, in flower, March 3, 1905 

Polyalthia clnsiflora (Meir) 

Unona tlusiflora’M.etr Bui Govt Lab Publ 35 13 1905 

Examination of sevei al collections of this species showing that 
the caipels each contain a single ovule, attached at the very base 
of the caipel, it is necessary to tiansfei it to the section Monoon 
of Polyalthta. 

Widely distnbuted in the Philippines, being known from Luzon, 
Leyte, and Mindanao 

ITyaria rubra sp nov 

Floweis hermaphrodite, solitary on leaf-beanng branches, but 
not opposed by leaves peicels and calyx ferruginous-tomentose; 
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torus globose in fruit, flattened on top m flower; calyx in bud 
separated into lobes only at the tip, ultimately 2- or 3.lobed, semi- 
orbicular, lobes about 2.5 cm. long and 3 cm wide across middle, 
shortly and obtusely acuminate: petals dark-red, 6, in two rows, 
subequal, imbricate in bud, coriaceous, narrowly to broadly ellip¬ 
se, 3.5-4.4 cm. long, 1.7-24 cm. wide, attached by 5-6 cm. of 
their bases, rounded at the apex : stamens 200-250, 7 mni. long, 
1 mm. wide, the anther-cells covered at the tip by the connec¬ 
tives : carpels about 100, when nearing maturity about 4 cm. 
long and 8 mm. in diameter, nearly cylindnc, apiculate, ferruginous- 
tomentose, rarely (and then only slightly) constricted, their walls 
granular; ovules few (12) 

A low bush or sometimes climbing over trees, its stems i. 5-2 cm. 
in diameter, with light- to dark-gray bark, scaly becoming stiiate, 
ferruginous-tomentose on the younger parts, becoming glabrous .' 
leaves 15-32 cm long, 5—12.5 cm. wide, borne on petioles 3-8 
mm long, elliptic-obovate, rounded or acute or sharply acuminate 
at the apex, cordate at the base, bluish-green above, paler and 
reddish-veined beneath, glabrous except on the midrib and primary 
veins of the upper surface; primary veins on each side of the mid¬ 
rib 15-20. 

Type collected at Santa Cruz, Province of Davao, Mindanao, 
by R. S. Williams, no 3042, in flower, June 29, 1905 also repie- 
sented by WUliatns J027 from the same locality, in fruit, July 11, 
1905. 

Very similar in its vegetative aspect to [/ scandals, but at 
once distinguishable by the entirely different inflorescence and the 
larger flowers. 


Uvaria scandens sp. nov. 

Flowers hermaphrodite, borne in short cymes or rarely singly, 
upon short, fascicled, warty, suberose branches from leafless por¬ 
tions of the stem, the inflorescence throughout ferruginous-tomen¬ 
tose : pedicels at anthesis 8-10 mm. long, bracteoles orbicular- 
ovate, somewhat clasping: torus depressed-hemispheric ; calyx 
undivided in bud except at the extreme apex, gradually splitdng, 
at first leaving only a triangular or semilunar opening, until at 
anthesis the 3 or rarely 4 lobes are separated to within 2.5 mm. 
of the base , calyx-lobes suborbicular, broadest a little below the 
middle, 8-10 mm. long, 9-10 mm. wide: petals imbricate in bud, 
subequal, broadly oval or ovate, all ultimately spreading, 13-15 
mm, long, lo-i i mm. wide: stamens about 500 in number, i.7--1.8 
mm. long, the anther cells covered at the apex by the connective: 
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carpels 50 or more, stellate tomentose, at anthesis about 3 mm 
long, enlarging latei, each containing 8-10 ovules fruit not seen 

Climbing and twining over trees, its stems 5-6 cm in diameter, 
wood yellowish, bark of older portions light to dark gray, some¬ 
what furrowed, bark of younger branches yellowish gray, scaly, 
elongating into furrows, younger portions ferruginous-tomentose, 
becoming glabrous leaves borne on petioles 3-7 mm long, 
elliptic to obovate, subcordate to acute at the base, somewhat 
abruptly contracted at the apex into an acumen i 5-2 cm long 
in mature leaves, 15-25 cm long 7 5-9 5 cm wide bluish green 
above paler beneath glabrous above except upon the somewhat 
immersed ferruginous pubescent midnband piimary veins, minutely 
tomentose beneath pnmaiy veins 12-15 on each side of the mid¬ 
rib, oblique aichtng neai the margin, secondaiy vtins anastomos¬ 
ing somewhat conspicuous 

Type collected at Santa Cru/ Piovincc of Davao, Mindanao, 
by R b Williams no with floweis in all stages May 5, 

1905 

SABIAChAh 

Sabia philippmensis sp nov 

Flowers gieen small in teiminal or subterminal compound 
cymes pedicels slender 2-4 mm long calyx about 1 2 mm 
long, united foi about three fourths of its length, its lobes 5 ovate, 
obtuse petals white 5 opposite the calyx lobes and exceeding 
them in length stamens 5 opposite the petals and calyx lobes, 
about I mm long compaiativelythick ovaiy i exstrted fruitbac- 
cate, I 5 cm long and nearly i cm in diameter, tipped by the 
persistent stigma, 2 celled 

A glabious woody vine with stems over 6 m long and i-i 5 
cm in diameter, climbing over trees the older parts of the stem 
with light giay baik, young shoots zigzag with stnate yellowish- 
green bark pietioles 6-10 mm long slender, grooved on the 
upper surface, leaves alternate, entire, or somewhat wavy on the 
margins, olivaceous on the upper suiface green beneath, lanceo¬ 
late or oblong lanceolate, acute at the base, acute 01 acuminate 
and usually mucronate at the apex, pnmary veins on each side of 
the midiib about 12, arched-anastomosing, secondary and tertiary 
venation also conspicuous especially beneath, one or two submar¬ 
ginal veins present 

Type collected near Baguio, Province of Benguet, northern 
Luzon, by R S Williams, no 144.5, with young flowers and 
fruit, November 8, 1904 
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This genus has not hitherto been reported from the Philippines. 
This species is closely allied to 5 . Sunn/ioei Hemsley, from For¬ 
mosa, but seems to be distinguished by constantly narrower and 
much more attenuate leaves. The flowers described above weie 
hardly sufficiently mature. 


ELAEOCARPACEAE 
Elaeocarpus yenosas sp. nov 

Flowers racemed in the axils of the upper leaves , racemes 
8-12 cm. long, the rachiscs 2-2.5 in diameter, angled, together 
with the peduncles ferruginous-silky-tomentose ; flowers usually 
6-12 on d raceme, pedicels spreading or more often decurrent, 
1.6-1.8 mm. in diameter, at anthesis 8-10 mm. long, each sub¬ 
tended by an ovate to obovate bract 8-12 mm long and 7-8 mm. 
wide; flower-buds ovate, calyx-lobes 5, lanceolate, when mature 
12-12.5 mm. long, separated for about four-fifths of their length, 
coriaceous, subacute at the apex, densely ferruginous-tomentose 
without, within less markedly pubescent but conspicuously 
3-nerved: petals 5, obovate, tiuncate at base, fimbriate to a depth 
of 1-4.5 nim. at the rounded or truncate apex, i-i 4 cm. long, 

2.5- 3 wide at the base, 6-7 mm. wide at the apex, densely 
silky-tomentose : stamens about 60, linear, very minutely antrorsely 
barbed, 5-6 mm long, the filaments 1-1.5 mm. long, the anther- 
tips free, acute, sonietinies recurving, ovary sessile, densely 
golden-brown, silky-tomentose, globose, 3,5-4 mm. in diameter, 
3-celled with 6-8 ovules m each cell: fruit blue, drupaceous, gla¬ 
brous, oval, 2.3-2.7 cm long, 2.1-22 cm. in diameter; stone 
2.1-2.4 cm. long, 1.6-1.7 cm. in diameter, villose and variously 
channeled without, 3-celled, each cell with one seed. 

A tree 9 m. high and 15 cm in diameter: bark dark- or brown¬ 
ish-gray, furrowed, marked by the scars of fallen leaves, nearly 
glabrous: leaves stiff, coriaceous, alternate, borne on petioles 

7.5- 12 mm. long and 2.5-3 wide, elliptic-obovate, entire, the 

margins revolute, acute or somewhat rounded and more or less 
decurrent at the base, truncate or rounded or rarely shortly and 
obtusely acuminate at the apex, glabrous and shining above, when 
young tomentose beneath, becoming glabrous; veins reddish on 
the upper surface, yellowish or whibsh beneath, midrib raised 
above both surfaces except the tip of the upper, primary veins im¬ 
mersed in the upper surface but projecting from the under, these 
and the secondary and tertiapr veins very conspicuous beneath; 
primary veins 10-12 on each side of the midnb 
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Type collected on Mount Santo Tomas (Tonglon), province of 
Benguet, noithem I uzon, by R S Williams, no 2002, in flower 
and fruit, November 29 1904 A species closely allied to E 
tubnadatus Roxb , but distinguished by its 3-celled ovary, differ¬ 
ently veined leaves, and otheiwise 

THYMI LAFACLAL 
Daphne luzomca sp nov 

rioweis pale yellow, solitary 01 few, terminal, boine on pedun¬ 
cles 2-3 mm long trumpet shaped, 13-14 mm long, the recep¬ 
tacle and calyx two thuds and one thud respectively of this length 
sepals 4, lanceolate, obtuse at the apex, cihate especially at the 
apex petals none stamens S in two lows anthers subsessile, 
linear oblong, i 5-2 mm long, dehiscing longitudinally ovaiy 
supenor, without special ' receptacle-flguiation at the base, at 
anthesis 3 5 mm long i 5 mm wide i celled, i ovuled, stigma 
sessile, 2 lobed fruit unknown 

A slendei bush, 15m high, with biownish, striate bark, or 
darker on the youngest shoots glabious except at the ends of 
the branchlets leaves on petioles 2-4 mm long alternate or 
ciowded at the ends of the blanches and then nearly opposite, 
coiiaceous, brownish above, at least on diied specimens, pale 
beneath, elliptic, cuneate at the base, refuse at the apex, 6 5-8 5 
cm long, I 6-2 I cm wide, entiie, piimary veins on eithei side 
6-8, iriegulaily anastomosing 

Type collected neai the summit of Mount Santo Tomas (Tong¬ 
lon), Province of Benguet, northein Luzon, by R S Williams, 
no 1^35, in flowei, Novembei 29, 1904 

This species is veiy closely allied to Henry 11^21, fiom 
Mengtse, Yunnan, China, as yet unnamed The genus is not 
hitherto recorded fiom the Philippines 


MLLASTOMATACEAE 
Sarcopyramis delicata sp nov. 

Flowers solitary, terminal, borne on peduncles 3-5 mm long, 
surrounded by and at anthesis overtopping a whorl of bracts usu¬ 
ally similar to the leaves but smaller calyx-tube tnangular-hemi- 
sphenc, about 5 mm long, its margin at first gradually but finally 
abruptly contracted into 4 lanceolate lobes i 5 mm long, and 
each bearing 2 or 3 whitish hairs also i 5 mm long petals 4, 
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11-14 mm. long, pink-Iilac, oblong or obovate, shallowlv 3-lobed 
at the apex, acuminate, apiculate • stamens 8, alike, about 2.5-3 
mm, long, the filaments somewhat dilated towards the base, 
anthers 0.6—0.7 mm. long, elliptic-obovate, obcordate, downward 
prolongation of the connective very short: style 4 mm. long: fruit 
unknown. 

A slender heib, simple or sparingly branched, erect or some¬ 
what prostrate, 6-15 cm. high ; stem winged above, angled below 
leaves membranaceous, opposite, ovate, obtuse and mucronatc at 
the apex, acute to rounded at the base, variable in length, attain¬ 
ing 3 cm. inclusive of the slender 4-5 mm. long petioles, 3-ncived, 
dentate-ciliate on the margins, and with one or rarely two rows on 
each side of the midrib of whitish hairs exceeding i mm. in length 
and about ^ mm apart. 

Type collected by R S. Williams, »o I2j6, on Mount Santo 
Tomas, Province of Benguet, not them Luzon, in flower, July i, 
1904, also at the same locality, no. ijjo, October 12, 1904; 
also represented by Elmer 8806, Baguio, Province of Benguet. 
Mr. Merrill has already reported it from Mount Halcon, Mindoro, 
and has fuither supplied me with the following additional data 
regarding its occurrence in northern Luzon 480^ Mitrill, Pauai, 
30 miles north of Baguio, Province of Benguet, mossy forest at 
6800 ft,, 4.608, 44^1 Memll, Mount Data, Province of Lepanto, 
on earth, prostrate logs and mossy tree-trunks, in mossy forests at 
7000 ft, 

. CLETHRACEAE 

Clethra Williamsii sp. nov. 

Inflorescence a terminal panicle, composed of 7-12 racemes, 
15-20 cm. in length, all its branches, the biacts, pedicels, and 
calyx densely covered with gray tomentum interspersed with very 
frequent, rust-colored, stellate hairs i mm. or less in length, the 
latter scantily developed on the pedicels, but dense on at least the 
margins of the calyx-lobes • pedicels about 3.5 mm. long, slender, 
broadest at the base, tapering to the apex, ascending or spreading, 
bracts linear, 4 mm. long, not early deciduous: calyx about 3 mm. 
long, its lobes 2 mm. long, ovate, obtuse at the apex: corolla- 
lobes broadly oval to suborbicular, 3-4 mm. long, 2.5 mm. wide, 
broadest at the middle; stamens nearly equaling the corolla, the 
anthers diverging above : ovary also tomentose; style becoming 
exserted, expanded at the slightly three-lobed stigma. 

A tree, about 9 m. high and 12.5 cm. in diameter; bark of 
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upper branches ashen, ultimate branches angled, rusty-tomentose 
leaves alternate, or at the extremities of the branches verticillate, 
the petioles i-i 7 cm long tomentose, young leaves ellipbc, 
mature ones bluish green above, dull-green beneath, 10-13 cm 
long 3 75-4 7 S cm wide broadest a little above the middle, slightly 
inequilateral elliptic to elliptic obovate, cuneate at the base, acute 
at the apex shaiply but somewhat coaisely serrate except at the 
base, serrations callous at the tips midnb and veins on upper 
surface canaliculate tomentose, on lower surface very prominent, 
appressed tomentose reticulations also prominent 

Type collected on Mount Apo Mindanao at an elevation of 
2 joo m , by R b Williams, no 25^ in flowei, March 31, 1905 
Native (Bogobo) name Cal yai pe 

In order to meet the requirements of the Vienna Rules, Latin 
diagnoses are appended of the species believed to be desenbed 
herein for the first time 

Pandanns ^lauciphyllus capitulis solitanis ovatis , drupis per- 
multis, uniloculanbus nitidis foliis metralibus, subtus glauas 

Thalictfum phdtppuunsi flonbus hermaphroditis, cymis pauci- 
flons sepalis petaloideis ellipticis carpellis stipitatis 

Anaxagorta radiata flonbus solitanis vel ranus geminis, 
terminalibus caipellis plensque radiantibus stipitabs, seminibns 
duobus, collatei allbus 

Cyathocal) t acuminatus flonbus in lamis brevibus non foliis 
oppositis fasciculatis petalis infra arcuabs staminibus brevibus, 
antheiis connective subditis carpellis maturis rubns, stipitatis, 
2-4 loculaiibus 

Mitt fphot a Williamsii flonbus in cymis foliis oppositis fasa- 
culatis masculinis tantum visis petalis valvatis, extenonbus 
sepahs similibus intenonbus dissimilibus, staminibus numerosis 

Uvana rubra flonbus solitanis, hermaphrodibs, petalis simi- 
libus, imbncatis, ellipticis rubns, staminibus caipellisque multis, 
his cylindraceis, apiculatis 

Uvarta scandens flonbus hermaphroditis, cymosis vel ranus 
solitanis, petalis imbncatis, similibus, staminibus numeiosis, 
carpellis plensque 

Sabta pktltpptnensts flonbus parvis, cymosis, terminalibus vel 
subterminalibus calycis segmentis, petalis, staminibusque op¬ 
positis , bacca biloculan 
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Elaeocarpus venostts; floribus racemosis; petalis obovatis, 
fimbriatis ; ovano globoso, triloculari; fructu 'drupaceo. 

Daphne lusomea: floribus solitariis vel saltern paucis, terminali- 
bus; sepalis lanceolatis; petalis nullis, ovano uniloculari, uni- 
ovulato. 

Sarcopyramis delicata floribus solitanis, terminalibus; petalis 
oblongis vel obovatis; staminibus similibus, connectivo brevissime 
prolongato. 

Clethra Wtlliamsn: floribus terminalibus, paniculatis; calycis 
segmentis ovatis, obtusis, corollae segmentis ovalibus vel suborbi- 
cularibus ; foliis ellipticis vel ellipticis-obovatis, serratis. 

NkW Yu*K BorANICAL Gakuui 




Some Echinocerei of New Mexico 


Paul Carfentsk Standi ky 

Among the commonest of the cacti that grow in the southern 
part of New Mexico are the scarlet-flowered Echinocera. They 
are abundant upon the sandy mesas that lie above the valley of 
the Rio Grande and are frequently seen in the mountains that rise 
here and there above the mesas. They are never found in the 
valley of the iiver. To a botanist observing the plants it is evident 
that a number of different forms are represented, for the plants 
vary noticeably in habit, size, length and color of spines, and color 
and size of flowers 

The writer spent some time during the spnng of 1907 in a 
study of these forms in an attempt to see how many species might 
be represented or whether all the forms found might not be modi¬ 
fications of one extremely variable species The material for this 
study consisted of something over a thousand separate plants 
growing in the cactus garden of the New Mexico Agricultural 
College. These plants were collected mostly upon the mesa lying 
between the Rio Grande valley and the Organ Mountains. A few 
were brought from the Organ Mountains. Several plants from the 
type locality of EcJuttocenus coemteus were also examined. In 
addition to this living material, examination was made, through 
the kindness of Dr. William Trelease, of the Missoun Botanical 
Garden, and Dr. B. L. Robinson, of the Gray Herbarium, of the 
dried material in the herbaria of these institutions, including the 
type material of the three species here discussed. In addition to 
the types a number of other interesting specimens collected by 
the early botanical explorers, some of them in this same region, 
were examined. 

As soon as the plants began blooming, about the middle of 
March, the study of them was begun. Measurements were made 
of over a thousand plants. These measurements included size 
and habit of plants, number of ridges, number and arrangement 
77 
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of spines in the areolae, length and color of spines, size and color 
of flowers, shape of petals, length of stamens, number and color 
of stigmas, and several less important details. These measure¬ 
ments were continued as the diflerent plants came into flower, 
until a freeze the twenty-sixth of April killed all the flowers and 
buds. On account of this freeze it was impossible to make any 
study of the fruits, characters of which may be of value in separat¬ 
ing the species. 

A number of species, all of them separable with difficulty, 
have been named in this group of Eclunocern After some 
study of the type materials the writer decided that three reason¬ 
ably distinct species were represented by the material in the 
garden, E. polyacanthus Kngelm , E. coicineus Engelm., and E. 
conotdeus Kngelm In order to facilitate a comparison between 
these three species, after careful study of the plants as a whole, a 
selection was made among the plants in the garden of one hundred 
individuals to represent each of the three species. The plants 
selected were those considered to be most typical of the species 
and were easily separated from the others and from each other, 
although there were many plants in the garden that it would have 
been difficult to refer to any of the species with any degree of 
certainty Here there was obviously room for error, but this must 
always be the case in any determination of species These three 
lots of plants are those hereafter referred to as E. coccincus, E. 
polyacanthus, and E. conotdeus 

The measurements of these selected plants, together with the 
measurements of the entire lot, were then tabulated and an attempt 
made at a graphical statistical study of them. Curves were plotted 
illustrating the vanation in each lot and a comparison was made 
of the four sets of curves in order to see whether any of the char- 
actenstics exhibited by any one lot of plants were peculiar to that 
species alone The results were rather disappointing. Out of 
the whole number of living plants studied it was impossible to dis¬ 
tinguish more than four species, while any one glanang over the 
plants and noting the great variation in color and size of spines 
and flowers would have guessed that at least a dozen distinct 
forms were represented. There is even some doubt whether at 
least three of these so-called species may not be forms of a single 
species. 
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The greatest difficulty encountered was the finding of some con¬ 
stant character or group of characters by which to differentiate the 
species. The extremes of variation of a given character upon any 
single plant were farther apart than the means of the same char¬ 
acter for two adjacent species. Neither was there any concurrent 
variation of characters found. Instead, intergrading forms can 
almost always be found between any two extremes of a given 
character. E. poly acanthus, for instance, seems to possess forms 
of spines that connect or lie midway between those of E. coccineus 
and E conoidetis. Careful study was made of the arrangement of 
the spines, color and shape of flowers, and stamens, and stigmas, in 
the hope that some character would be found which would be con¬ 
stant m one form, but no such peculiarity was found, with the pos¬ 
sible exception of the spines. The curves showing graphically the 
variation of separate characters, when compared, showed plainly 
(i) the lack of concurrent vaiiation, (2) the presence of intergrad- 
ing forms, and (3) the ovei lapping of certain characteristics in the 
selected lots of plants. The diffeient distinguishable characters 
were combined m almost every imaginable way upon the different 
plants m the most bewildering manner. 

The best characters by which to sepaiatc the plants are probably 
those of the spines, taking them as a whole. Their stoutness, length, 
color, and arrangement furnish a means of distinguishing some of 
the forms, although even this is far from being a satisfactory one. 
In the plant which is our conception of E. coccincus the spines are 
light-colored, usually white or straw-colored ; they are compara¬ 
tively short and slender. In E conoidetis they are very long and 
slender ; in most cases they arc somewhat angled and more or less 
deflexed; their color is darker than in E cocctneus although it 
varies considerably in diflerent plants. In E. polyacanthus the 
spines are midway in length between those of L cocctneus and E. 
conotdeus, usually much longer than those of the former species 
and frequently as long as those of the latter; the spines are stouter 
than those of the other two spedcs, and arc ordinarily terete, 
rarely somewhat angled near the base; the color is quite variable, 
ranging from almost white to dark-gray or almost black; the 
spines, too, are more abundant, covering the plant more closely. 
The arrangement of the spines seems to be the same in all three 
spedes. 
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In many of the descriptions of this group the color of the 
spines is given as white, changing to ashy-gray or dark-gray. No 
such change was observed in any of the plants examined. Indeed, 
the young spines are often darker in color than the older ones. 
The spines at the base of the plant are frequently discolored by 
soil and water and this may have been the foundation for the 
statements in the descriptions mentioned. 

The spines m ihe&e Echtnocera occur m areolae along the ndges 
of the plant. The arrangement of the spines in the areolae vanes 
slightly in different plants and sometimes in the same plant There 
are usually four central spines, sometimes more, which arc com¬ 
monly longer than the others. Around these, about the edge of 
the areola, arc a number of radials. For convenience I have 
divided these into three groups. At each side of the areola are 
three or four long spines which I have called latcials Above 
these are two or more very small spines which arc often decid¬ 
uous with age , these aie the superior ladials Below the laterals 
are three or four spines, longer than the supenor ones, which may 
be called inferior radials 

In the whole lot of plants examined the length of the central 
spines ranged from 14 to 81 nun The length in the majority of 
cases lay between 20 and 40 mm Iwcn on a single plant there 
may be a rcmaikable vaiiation in the length of the centrals On 
a plant of h. coiciueta the centrals, 102 in all, were measured 
The length varied from 12 to 40 mm with the chief mode of the 
curve at 24 mm. On a plant of li. conouiem it would be possible 
to find an even greater variation in length. 

The length of the superior radials in the entire lot of plants 
ran from 4 to 22 mm. The greatest maximum was at 8- mm 
The number of spines exceeding 13 mm in length was very small. 
In li. cocemeus the variation was from 5 to 13 mm., in the other 
two species the length varied from 5 to 18 mm. 

The length of the lateral radials ranged from 8 to 35 mm., 
with the principal modes of the curve at 18 and 21 mm In E. 
loccineus the lengths varied from 10 to 24 mm , with modes at 16 
and 20 mm.; in E. polyacanthus from 10 to 27 mm , with modes 
at 15 and 19 mm.; and in E. conauUns from 11 to 32 mm., with 
modes at 17, 20, and 24 mm. These lateral spines, as well L the 
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other radials, are sometimes reflexed rather closely against the 
ribs of the plant, and in other cases more spreading. This charac¬ 
ter, however, seems to have no constancy. 

In the inferior radials the length was from 9 to 36 mm., with 
.the chief mode of the curve at 15 mm. In E. cocantus the length 
ranged from 9 to 23 mm., with modes at 13 and 16 mm.; in E. 
polyacanthus from 10 to 28 mm., with modes at 15 and 19 mm.; 
and in E. conoideus from 10 to 31 mm., with the main mode at 
20 mm. 

The distances between the areolae and between the ribs were 
measured because the apparent spminess of the plant is largely 
dependent upon these distances. It depends not upon either alone, 
but upon both taken together. The areolae may be very close to 
each other but the plant does not appear densely spiny because 
of the distance between the ribs and vice versa. The length of 
the spines, of course, is of importance in producing this effect of 
spininess. No satisfactory results were obtained from these meas¬ 
urements. As a rule, plants of E. polyacanthus seem more spiny 
than those of either of the other two species, and E conoideus rather 
more so than E cocemeus. 

The number of ribs is not important for it seems to vary equally 
in all three species. On a single plant on different branches the 
number of ribs sometimes varies from ten to twelve. Ten is the 
most common number. 

The length of the flowers ran from 39 to 90 mm. The largest 
flowers were observed on plants of E. conoideus ; but the number 
of plants with large flowers was small, so that this is probably not 
necessarily characteristic of the species. The size of the flowers 
depends somewhat upon the amount of water the plant receives. 
The plants that had been recently transplanted and had not re¬ 
ceived so much water as the others, produced flowers that were 
noticeably smaller. 

The shape of the flowers is not the same on all plants. On 
some the flower is long and trumpet-shaped, gradually widening 
outward; on others the petals and sepals spread abruptly from 
about the middle of the flower. The shape of the petals, too, 
varies. In about forty flowers out of seven hundred the petals 
were retuse at the apex. In the others the apices were broadly 
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obtuse. In some cases the petal narrows very gradually from the 
apex toward the base ; in others the petal is very broad near the 
apex and narrows abruptly near its middle, giving it a broadly 
spatulate outline. The petals measured ranged in width from 6 
to 21 mm. The number of petals is subject to some vanation : 
there are usually from two to three complete whorls of the perianth, 
but in some flowers one finds about four, and in others scarcely 
more than a single whorl. 

The flowers exhibited quite a lange of color. In most speci¬ 
mens the upper part of the petal is deep-scarlet or orange-scarlet 
of various shades (RRO to ROi and RO2, Prang Color Chart ) 
The color of the base of the petals is much lighter, yellowish- 
white, pale-yellow, greenish-yellow, pale orange-scarlet, rosy- 
white, or even pure-white Other flowers have the upper part of 
the petals of a rose-color, passing into white at the base Many 
of the flowers that are at fiist 01 ange-scarlet or deep-scarlet become 
rose after a few days, but others are rose-coloied when the 
flowers first expand. In a few flowers theie was a decidedly 
puiplish tint but this is rare These color characters seem to vary 
without any relation to the other characters of the plants 

The number of the flowers upon the plant vanes but little. 
The taller plants usually have a larger number of flowers than the 
smaller ones In the three older species the flowers are lateral, 
mostly produced near the summit of the plant, each from the 
upper side of an aieola In the new species the flowers usually 
appear abundantly all over the plant, even from near the base 

The plants of these species are ccspitose in habit, having any¬ 
where from one to ten branches larger plants are rare The 
mountain form, E. cocemeus, is usually found as a plant of only a 
few stems Sometimes, however, plants of this species form large 
hemispherical masses consisting of more than a hundred stems. 

The length of stamens varies in different plants, seemingly 
without regard to the other characteristics of the plant. In some 
flowers the stamens are hardly more than half as long as the style ; 
in others they are only a little shorter than the style, while in most 
of the flowers they reach about to the stigmas. In a few flowers 
the stamens were even longer than the entire pistil. The color of 
the stamens is about the same in all cases, the anthers a deep 
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rose purple, the filaments white, somebmes rose colored near their 
junction with the anthers 

The number of stigmas is ordinarily eight, nine, or ten Some¬ 
times It IS as low as four or five, while again it may reach thirteen 
The color of the stigmas is usually a dull yellowish green, but in 
some plants it is a bright chlorophyl green Sometimes the 
sbgmas are long and slender, stigmas of this kind are usually 
yellowish green , when they are shoit, they are thick and stout 
and the color is moie likely to be bright green 



Fl( I PIkiiI of £,ekiuoftrtHt polyacatuhus About one thinl netunkl ure Thi( 
plant IS not qnite so spiny as the typical form of the species 


In the beds composed of these three species several plants 
were noticed which on account of the color of their spines, num¬ 
ber and arrangement of the spines in the areola, and shape and size 
of flowers, were quite different from any one of the three speaes 
discussed here They seemed rather to belong to some other 
group of Fchtnoceret although on closer study they were found to 
be as closely related to this group as to any other After careful 
examination these plants seemed to be worthy of description as a 
new speaes and a description is added here There also follows 




84 


Standley Some Fchinocer^i of New Mexico 


a discussion of the synonymy of the group and a list of a few of 
the herbarium specimens examined 

Of all the characters that have been discussed here there is no 
single one that can be depended upon absolutely for the separation 
of species Those of the spines, especially the centrals are proba¬ 
bly of more value than any others For the separabon of the four 
species I would offer the following key based upon the spines 

Centrals mostly six flowers small petals almost acute B neo mexuanus 

Centrals three to five mostly four flowers larger petals broadly 

Centrals slender white or straw color 14-40 mm long plant 
depressed at top /, eocctneut 

Centrals stout terete usually gray or dark gray 15 50 mm 
long plant usually obtuse B polyaeaniAus 

Centrals slender more or less angled somewhat curved usually 
ashy gray 25 80 mm long plant rather acute or conical at 
the top E comndnu 

bcHiNOCERhUS cocciNtus Engelm Wisliz Rep 9 1848 

Cei eiis cocaneus hr\gf:\m PI Pendl 50 1849 

Cei eus phoenueus Synop Cact 284 1856 

Cet eus Oi^grigatus QoMXt Cont Nat Herb 3 396 1896 

Mammillarta agg!egata bngelm Emoiys Rep 155 1848, 
may be the same species There is however, no type specimen 
exisbng of this species, and although the original descnpbon is 
■accompanied by a drawing of the plant this drawing is of such a 
general nature and the descnpbon is so bnef that it is impossible 
to tell to just what it refers The plant illustrated might be either 
of the species discussed heie In this difficult group of plants it 
IS well to accept only those species of whose idenbty we are 
reasonably ceitain Consequently it is better to neglect this name 
for one of which we sbll have the type specimen 
Speamens examined 

New Mexico Santa Fe 1846 Wtshzenus (type) Santa Fe, 
Fendler 272 Burro Mountains Grant County, May 20 1903, O 
B Mitcalfe 82 (the sheets that I have seen, at least). Upper 
Pecos, Oct 13 1853,/ M Btgelow Anton Chico, Bige¬ 
low, also numerous specimens in the cactus garden of the Agri¬ 
cultural College, collected on the mesa west of the Organ Moun- 
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tains and in the Organ Mountains; several specimens forwarded 
in 1907 from Santa Fe by Mr. Arthur "Boyle. Arizona: San 
Francisco Mountains, Dec 27, 1^53, Bigelow; Fort Whipple, 
May 3, 1865, Couei & Palmer; in the vicinity of Flagstaff, May 



Fig 3. Plant of Edunoctreut tonoidtus About one third natural size (the rule 
indicates the reducuon) The typical form of the species 

31, 1898,/?. T. MacDougal. Colorado: Wet Mountain Valley, 
May 17, 1873, T. S. Brandegee 5^1. 


Echinocekeus polyacanthus Engelm Wisliz. Rep. 20. 1848 

Cereus polyacanthus Engelm PI. Fendl. 50. 1849. 

Specimens examined: 

Chihuahua. Cosihuiriachi, 1846, Wisltsenus (type); on hills 
near Paso del Norte (now Ciudad Juarez), Apr. 9, 1885, C. G. 
Pringle 25J . New Mexico: Las Cruces, May 2, 1895, E. 0 . 
Wooton; also many specimens in the cactus garden of the Agri¬ 
cultural College, collected upon the mesa west of the Organ 
Mountains. Arizona: On dry ledges in the Santa Rita Mts., 
Apr. 30, 1881, C. G. Pnngle; Prescott, May, 1876, E. Palmer 
Texas: El Paso, Thurbir igi 192; Wright 4.1, of 1852 col¬ 
lection (in part); El Paso, 1851. Wright 228 (in part). 
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Echinocereus conoideus Engelm. Riimpl. ForsL Handb. 
ed. II, 807. 1886* 

Ceretis plioeniceus conoideus Engelm. Synop. Cact. 284. 1856. 

Cereus conoideus Engelm. Pacif. R. R. Rep. 4 : 36. 1856. 

Cereus Roemeri Muhlenpf. Coult. Cont. Nat. Herb. 3: 395. 
1896. 

Echinocereus phoeniceus conoideus (Engelm.) Schumann, Gesamtbe- 
schreibung der Kakteen, 283 1903. 



Flo. 3 Plant of Echtnotenus neo-mextcams About one third natural size 

Cereus Roemeri Muhlenpf. Allg. Gart. Zeit. 16: 19. 1848 (not 
Engelm ) may be the same plant but no type of it is preserved 
and the desciiption is not sufficient to identify it, although it 
seems to point towards this species. 

Specimens examined: 

New Mexico: Anton Chico on the Pecos, Sept. 27, 1853,/. 
M. Bigelow (probably the type); Fort Wingate, 1869, E. Palmer 

*Dr Engelmann never published this combinatiou but it is credited to him in the 
work cited 
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five miles east of Hillsboro, July 12, 1904, E 0 Wooton 
3004., also many plants growing in the cactus garden of the 
Agricultural Collie, brought from the mesa west of the Organ 
Mountains and from the Dona Ana Mountains Arizona hoit 
Whipple, 1865, Gouts & Palmer 

Echinocereus neo-mextcaous sp nov 
Plant ovate cylindrical, cespitose with few stems, obtuse at 
apex, 18-25 about 7 cm in diameter, glaucous green 

nbs 11-12, obtuse rather low 15-18 mm apart, tuberculate, 



areolae 10-15 apart, oval, large spines rather slender teiete 
spreading from the plant, centrals mostly 6, stoutei than the 
radials, ngid, spreading the lowest one always very light colored, 
yellowish, almost white, the others reddish, giving the plant a dis 
tinctly reddish and vanegated appearance, supenor radials 2-5, 
slender, 4-7 mm long, unequal, almost white, lateral radials 8, 
four on each side, spreading, 11-15 mm long, the lowest longest, 
of the same color as the supenor radials, infenor radials 3, spread- 
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ing, about as long as the laterals and of the same color : flowers 
numerous, usually produced all over the plant, a peculiarity in which 
the plant diflers from the other species here discussed; flowers about 
50 mm. long, 25-30 mm in diameter, narrow, not spreading as in 
the other species, petals firm in texture, almost or quite acute at 
the apex, upper part of the petals bright-scarlet, lower part green¬ 
ish-yellow, petals about 6 mm. wide; tube of flower covered with 
abundant, spreading, rather long, bnstle-hke spines , stamens about 
one half as long as the style, anthers rose-colored, filaments white 
or tinged with rose; stigmas about 7. fruit not seen 

The variegated appearance of the spines, the distribution of 
the flowers on the plant, the small, contracted flowers, make this 
species distinguishable. The type is Standley j8j in the herba¬ 
rium of the Missouri Botanical Garden, in the Gray Herbarium, 
and in the National Herbarium, all the specimens being taken from 
the same plant. A number of the plants are still growing in the 
College cactus garden ; they were brought from the mesa west of 
the Organ Mountains, Dofia Ana Co, New Mexico 

UKRUARIUM op IIIK NlW MPXICO AGRICULTURAI COILSGl!. 



Two Bahamian species of Evoivuius 

Homer D Hous> 

The group of species (Arbusculae) typified by E. Arbuscula 
Poir contains at least four West Indian species. Of these E. 
Arbuscula Poir * is characterized by erect or ascending leaves, 
canescent stems, lanceolate, acuminate calyx-lobes and a blue 
corolla, while E purpureo-eoiruleus Hook.,t a little-known spe¬ 
cies, desciibed from the vicinity of Manchester, Jamaica, is said to 
possess spreading or reflexed leaves and appressed-pilose stems. 
The Bahamian material formerly referred to E. At buscula, consists 
of two very distinct forms . E. sguamosus Britton, J characterized 
by ovate, acute calyx-lobes, reduced or obsolete scale-like leaves, 
and white corollas; and another which resembles E. Arbuscula in 
the shape of the calyx-lobes, but differs from it in having linear, 
rather than lanceolate leaves and a white corolla with an almost 
entire margin 

Evolvoltts bahamensis sp. nov. 

A tall, stout, erect, shrubby, perennial, intricately branching 
plant, 40-100 cm. tall, branches rigid and wiry, relatively long 
and obliquely ascending, sparingly canescent and glabrate telow : 
leaf-blades sessile, linear, strongly ascending or appressed to the 
stem, 6-15 mm. long, rarely more than i mm. wide, the smaller 
leaves not relatively broader on the ultimate branches: lobes of 
the calyx lanceolate, slenderly acuminate; the corolla white, the 
limb enbre ; stamens nearly as long as the corolla. 

Bahama Islands : Inagua, Nash & Taylor pya, it 11 and tt^6 
(type), 1904; Watling’s Island, Brttton& MUlspaugh 6082, 1907; 
Conception Island, Britton & MUlspaugh 6022, 1907; Acklin’s 
Island, Brace 4.262, 1906; Long Cay, Brace 4022, 1906; Eleu- 
thera, Coker jj6, 1903; Fortune Island, Eggers 3823, 1888; Mari- 
guana, P. Wilson 7475, 1907; Great Ragged Island, P. WUson 

7837, 1907- _ _ 

* Lun. Encyc. Suppl. 3: 459- «8>3- 
tBot Mag. i*4S< 

X Bull. N. Y. But G«rd. 3 i 449- »90S- 
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The South Amencan E tncanus Peis ♦ has been credited to 
Cuba on the strength of Wnght’s no 3105 A careful compari¬ 
son of the excellent specimens of this collection in the New York 
Botanical Garden with South American matenal revealed the fact 
that the Cuban material differs from the true £ tncanus by its 
relatively shorter and broader leaf-blades, smaller hnear calyx-lobes 
and a much smaller corolla, as well as by possessing a silky rather 
than a shaggy pubescence The Cuban matenal was accordingly 
descnbed as E Wtightn f 

Specimens of a closely related species have recently been col¬ 
lected in the Bahama Islands by L J K Brace, which differ from 
E Wnghtn in having smallei leaf blades, averaging less than half 
the sire of those of h Wnghtn and of quite a different shape 

Evolvulus Bracei sp nov 

Perennial from a lignescent base, branching fiom near the base, 
branches spreading, numerous, short, 4-15 cm long, glabrate 
toward the base, toward the tips densely silvery-pubescent with 
rather long, loosely ascending hairs leaf-blades approximate, 
sessile, elliptical ovate, rounded 01 acute at the base, acute and 
usually cuspidate at the apex, 3-5 mm long, 2-3 mm broad, 
green above and moderately pubescent with long, loosely ap- 
pressed silveiy hairs, which are i mm long 01 more, silvery- 
pubescent beneath with similai but more numeious hairs floweis 
solitary on axillary pedicels shorter than the lea\ es, calyx-lobes 
lanceolate, acuminate, 2 mm long, becoming 3 mm long in fruit, 
pubescent like the leaves, coiolla pale-blue, about 7 mm broad, 
the margin slightly $ lobed , capsules globose, 2-2 5 mm in 
diameter, i celled, 4-seeded , seeds brown, minutely pitted 

Bahama Isi ands Andros, Mangrove Cay, Brace 48^3, 1906, 
Crooked Island, Landrail Point, Brace 4575, Jan 1906 (type), 
Manguana, P Wtlson 7518, 1907, North Caieos, P Wtlson 
7719, 1907 

New York Botanicai Garden 
*Fen byn i 288 1805 

t Ball Torrey Qub 33 316 1906 
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Studies in the North American ConVolvulaceae—IV. The 
genus Exogoaium 

Houkk Douvek House 

(WITH PIATBS 1 AND 2) 

The genus Exogtmium is based upon Ipomoea bracteata Cav., 
a Mexican species, and with several other West Indian species 
forms one of the natuial groups of species usually referred to 
Ipomo€a. The group is recognized as a genus by Peter and by 
Hallier, and as a section of Ipomoea by Grisebach and by Meissner. 
Ipomoea Purga, which has sometimes been referred to Exogontum, 
appears to be more closely related to a group in Ipomoea, of which 
not all the members possess the salverform corolla and exserted 
stamens of I. Purga, and should more properly be retained in 
Ipomoea. Until very recently the genus was regarded as almost 
wholly confined to the West Indies. Recent collections in 
southern Mexico have shown that four species occur in Mexico, 
one of them apparently identical with E. argenttfobum, of the West 
Indies. 

EXOGONIUM Choisy, Mem. Soc. Phys. Gen^v. 6: 443. 

1833.—In DC. Prodr. 9: 346. 1845 

Perennial, trailing or twining vines, usually with woody stems. 
Leaf-blades entire or lobed. Flowers several on axillary p^uncles 
or solitary; bracts large and colored, sometimes inconspicuous 
or absent Sepals membranaceous or subherbaceous, equal or 
unequal, never awned. Corolla scarlet or white; the tube often 
slender and constricted at the throat or expanding above in a 
salverform or funnelform limb. Stamens and style exserted or 
protruding, rarely included. Ovary 2-celled, 4-ovuled. Capsules 
ovoid, thick-walled, apicuhite. Seeds with a long coma of hairs 
[The Bulletm for vaxtmxy, 1908 (35 j 49 - 90 ). vm Jwod 9 Mr 1908.] 
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on the dorsal angles, rarely pubescent or glabrous. Stigmas 
capitately 2-lobed. 

Type species: Ipomoea bracteata Cav. 

The species, about 20 in number, are all confined to North 
America. 

Key to Ute apcdea 


A. Infioreicence with conspicnons bracts. 

Bracts oTste-dlipticsl to lioear-lsnceolste. 

Inflorescence long-peduncled. 

Bracts a-3 cm long. 

BracU ellipUcd.obo*ete, obtnse; sepals 
obtuse. >• ratemotum. 

Bracts linear lanceolate: sepals acnminate. 2. E. WrtgkttL 
Bracts I cm. long, green or tingtd with red, snh- 
hei^eous. 3. E. RudtlpkU, 

Inflorescence sessile or nearly so; bracts linear-lance¬ 
olate : foliage relTety-pubescent. 4. E. velutifelium. 

Bracts reniform-ovate, acute, red; inflorescence spicate. 5 E. iraettatum, 

B. Inflorescence without conspicnons bracts. 

Leaf-blades silvery-canescent beneath. 

Leaf-blades cordate or subcordate at base. 

Corolla 5 cm. long; leaf-blades silvery beneath, 
often 3 lobed at the base. 6. E. jalaptidtt. 

Corolla 3 cm. long or less; leaf-blades sericeous 
beneath, not lobed. 7. E, futktmdti. 

Leaf-blades not cordate; corolla about 3 cm long. 

Corolla glabrous. Caban. 8. E, argtnHfoktm, 

Corolla pubescent. Mexican. 9. E. Comaitii. 

Leaf-blades neither silvery nor sericeous beneath. 

Cmolla salverfbrm, scarlet; leaf-blades entire, lobed 
Of 3-5 ported. 10. E. nntroJactyhim. 

Corolla-limb not salverform, , 

Leaf-blades entire or repand. 

Corolla limb deeply 5-parted, the lobes 
lanceolate, acnte. 

Corolla golden-yellow. Mexican. l\. E. luimm. 

Corolla scarlet West Indian. 12. E. rtpandum. 

Corolla with 5 short, tnangnlar, scarcely 
spreading, acute lobes. 13 E, fihform*. 

Leaf-blades lobed or 3-9-divided. 

Stems creeping; blades very small. 

Corolla scarlet, oonstncted above. 14. E. armarium. 
Corolla white, fiinnelform above. 15. E. Eggemt. 

Stems twimng or trailing. 

Corolla white; leaf-blades sinuately 
lobed. 16. E. tuimst. 

Corolla scarlet; blades divided. 

Sepals equal; leaf-segments obtnse. 

Leaf-segments linear; cordis 
scariet 17. E. trutptrmum. 

Leaf-semnents obovate; 
corolla greenish; steiu mi¬ 
nutely pilose. 18. E. mruBfinrum. 

Sepals unequal. 

Leaf-s^ments oblong-lance¬ 
olate, acuminate. 19. E. teutmeurum. 

Leofacgm ents narrow! V lance¬ 
olate, obtuse; conilla-tiibe 
slightly Inflated- ao. E.peJatum. 
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I. Exooonium racbmosum (Poir.) Choisy, Conv. Rar. 138. 

1837. — In DC. Prodr. 9: 346. 1845 

Ipomoea racemosa Poir. in Lam. Encyc Suppl. 4: 633. 1816. 

Convolvulus racemosus Sy&t 1: 600. 1825. 

Convolvulus alhsstmus Spreng. /. c. 613. 

Ipomoea alttsstma Bert ; G. Don, Gen. Syst. 4: 273. 1838. 

A Stout, woody, perennial, branching vine, several m. long, 
finely pubescent: leaf-blades oblong-ovate, deeply cordate, obtuse, 
3-6 cm. long; petioles 1-3 cm. long: peduncles racemosely 2-10- 
flowered, 6-10 cm. long, each calyx closely subtended by 2-3 
elliptical-oblong, obtuse, rose-colored bracts: sepals membranace¬ 
ous, similar to the bracts : corolla lavender, alMut 4 5 cm. long, 
the cylindrical tube slightly constricted above. (Plate i, figure 

Type locauty: St Domingo. 

DiSTRiBuriON: St Domingo and Hayti. Reported from Cuba. 

Specimens examined : Hayti, La Brande to Mt Balance, Nash 
& Taylor /6p6, 1905. 

2. Ezogoniom Wrightli sp. nov. 

Ipomoea racemosa Griseb. Cat. PI. Cub. 205. 1866. Not I. race¬ 

mosa Poir 1816. 

A stout, woody, perennial, twining vine; stems appressed- 
pubescent above: leaf-blades ovate, obtuse, deeply cordate, 5-8 
cm. long, glabrate above, densely appressed-pubescent beneath, 
strongly reticulate-veined: peduncles elongated, often terminating 
branches and leafy, 10-20 cm. long, several-floweied; pedicels 
filiform, 2-4. cm. long, bracts linear-lanceolate, 1.5-2 cm long, 
pubescent: sepals lanceolate, acuminate, appressed-pubescent 
below, 18-22 mm. long; corolla reddish-purple, salverform, 4 cm. 
long, the limb as broad: stamens and style exserted 6-10 mm. 
(Plate i, figure d .) 

Cuba : " N. Sophie [Isle of Pines], climbing to tops of tall 
trees,” C. Wnght 1650, 1859-1860. (Type in the Gray Her- 
barium.) 

3, Ezogonixun Rudolphii (Roem. & Schult.) 

Ipomoea bracteata Rudol.; Lcdeb. in Schrad. Neucs Jour. Bot 2: 

292. 1807. Not I. bracteata Cav. 1799. 

Ipomoea Rudolpkd Roem. & Schult. Syst 4: 222. 1819. 

Pharbttts bracteata Choisy in DC. Prodr. 9: 344. 1845. 

Rivea bracteata Hallier f. Bot Jahrb. z8: 158. 1894. 
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Resembling the preceding: stems retrorsely strigose-pubes- 
cent: leaf-blades deltoid-ovate, cordate, entire or- somewhat 3- 
lobed, glabrous above, pubescent beneath: peduncles i- or loosely 
few-flowered; bracts ovate, obtuse: sepals herbaceous, similar to 
the bracts but smaller, sometimes acute, i cm. long or less: corolla 
subsalverform, scarlet, 3-4 cm. long; limb 2.5-3 cm. broad : sta¬ 
mens and style exserted. (Plate i , figure a.) 

Type ijOcality : St. Domingo. 

Distribution : St. Domingo and Cuba. 

Specimens examined : Cuba, C. Wnght jop6 (in herb. Gray). 

4. Ezogonium yelutifoUnm sp. nov. 

A slender, woody, high-climbing, irregular vine: Stems vel¬ 
vety-pubescent above : leaf-blades oblong-ovate, obtuse, rounded 
at the base, entire or ^irregularly crenate-lobed toward the base, 
6-30 mm. long, velvety-pubescent; petioles 2-5 mm. long: flowers 
2 or 3 together, sessile or nearly so near the ends of the branches ; 
bracts and sepals linear-lanceolate: sepals subequal, acuminate, 
y-8 mm. long, tomentnse: corolla crimson, glabrous, 3 cm. long 
or less, slighUy constricted at the throat, the slightly spreading 
limb with 5 rounded lobes, 5-6 mm. long and as broad : stamens 
and style protruding. (Plate i, figure d.) 

Mexico : Oaxaca, west side of the valley of Cuicatlan, 2000- 
4000 ft. alt., K W, Nelson t88j, Nov. 9,1894 (type in herb. Gray; 
dupl. in Nat. Herb.). 

5. Exogonium bracteatum (Cav.) Choisy; G. Don, Gen. Syst 4: 
264. 1838 

Ipomoea bracteata Cav. Ic. 5:51. pi. 447. 1799. 

Ipomoea spicata H. B. K. Nov. Gen. et Sp. 3: 112. 1819. 

Ipomoea cincta Roem. & Schult. Syst 4: 254. 1819. 

Convolvulus obvallatus Spreng. Syst. i: 595. 1825. 

Exogomum spicatum Choisy, Conv. Rar. 128. 1837. — In DC. 

Prodr. 9: 347. 1845. 

Exogomum Olivae Barcena, Viaje Cav. Cacahuam. 29. 1874. 

Convolvulus bracHflorus Scssk & Moc. PI. Nov. Hisp. 23. 1887. 

Type locality : Near Mazatlan, Mexico. 

Distribution : Lower California and western Mexico to 
Central America. 

Specimens examined: Sonora, Palmer jij, 1890, ro, 1890; 
Snaloa, W. G. Wnght 1258, 1899, Palmer iy8j, 1891, Lamb 450, 
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1895; Morelos, BiUmek 99, 1866, Bmgle 8012, 1899; Chihu¬ 
ahua, Palmtr 2^4, 2g6, 1885. 

Bxogonlum hracteatum pubeacena (Rob. & Greenm.) 
Ipomoea bracteata var. pubescens Rob. & Greenm. Am. Jour. Sci. 
50:160. 1895. 

Mexico: Jalisco, Barranca near Guadalajara, Pringle 4.734., 1894. 

6. Ezc^onium jalapoidea (Griseb.) 

Ipomoea jalapoides Griseb. Cat PI. Cub. 202. 1866. 

Stems woody below, densely pubescent: leaf-blades oblong- 
lanceolate, entire, 3-5 cm. long, or 3-lobed at the base, the middle 
lobe lanceolate, 4-5 cm long, lateral lobes oblique, 2 cm. long or 
less, densely appressed-pubescent above: pedundes 1-3-flowered: 
sepals oblong, obtuse, 7-9 mm. long, densely tomentose without: 
corolla scarlet, the limb fully 4 cm broad. 

Type locauty : Cuba. 

Distribution: Cuba. 

Specimens examined: C. Wnght 30^7 (co-type in herb. 
Columbia Univ.). 

7. Bxogonlum fuchsioldes (Gnseb.) 

Ipomoea fuchstotdes Griseb. Cat. PI. Cub. 205. 1866. 

Stems flnely appressed-pubescent; leaf-blades narrowly ovate- 
lanceolate, acuminate, rounded or subcordate at the base, green 
and appressed-pubescent above, pale and sericeous-pubescent 
beneath, 2-4 cm. long, sometimes 5-7 cm. long, obtuse, 3-4 cm. 
wide and obtusely auncled at the ^e: pedicels and calyx gla¬ 
brous : sepals unequal, 5-6 mm. long, obtuse, tinged with red: 
corolla-tube 3 cm. long, 4-5 mm. in diameter; limb crimson, 
1.5-2 cm. broad with 5 rounded lobes. 

Type locauty : Cuba, “ Bahia Honda ”. 

Distribution : Cuba. 

Specimens examined : C. Wright 30^5 (in herb. Gray). The 
co-type in the Gray Herbarium is mixed with the enbre-leaved 
form of E. mcrodactylum, which perhaps accounts for the mistaken 
identiflcation of the latter in most herbaria as “ Ipomoea fuchsioidis." 
The variety parvtfolia Griseb. /. e. appears to be but a small 
leaf-form, while the variety glabra belongs to the entire-leafed 
variety of E microdactylum. 
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8. Exogooinm axgentlfolltim (A. Rich.) 

Ipomoeaf argeiUifolia A. Rich, in Sagra, Hist Fis. Cuba ll : 131. 

1850. 

IpotHoea praecox Wright [in Sauv. FI. Cub. 107] Anal. Acad. 

Habana7:46. 1870. 

A stout twining vine: stems tomentose above: leaf-blades 
oblong-lanceolate to elliptical-oblong, acute or rounded at the 
base, the apex acute or obtuse, 2-10 cm. long, woolly above, 
becoming glabrate. sepals suborbicular, obtuse, 5-6 mm. long, 
woolly or tomentose without, equal: corolla salverform, the tube 
6-7 mm. in diameter; the limb 3 cm. broad. 

Type locality : “ Prope Nouvelle Sophie,” Isle of Pines. 

Distribution : Cuba, Isle of Pines, and southern Mexico. 

Specimens examined : Cuba, C. Wright 44.^, 3646; Cook, 
1905. Isle of Pines, Curtiss 48^, 1904, Rowlee 182, 1901. 
Mexico: Oaxaca, Conzatti & Gonzalez 3^2, 1894, Pringle 3636, 
1894: Puebla, E. W. Nelson 2oop, 1895, Pnngle 7016, 1895. 

9. Ezi^onlam Conzattil (Greenm.) 

Ipomoea Comattii Greenm. Field. Col. Mus. Publ. Bot 3 : 258. 
. 1907.. 

Resembling the preceding: leaf-blades not seen ; flowers in 
dense, many-flowered, subsessile clusters; pedicels and peduncles 
tomentose: sepals slightly unequal, broadly ovate, obtuse, tinged 
with red: corolla-tube 3 cm. long, the scarlet limb 2 cm. broad, 
pubescent without: capsules 10-12 mm. in diameter, 2-celled ; 
coma of hairs on the seeds white. 

Type locality : Almoloyas, Guerrero, Mexico. 

Distribution : Southern Mexico. 

Specimens examined: Guerrero, E. W. Nelson 2ops, 1894 
(in herb. Gray and Nat. Herb.). (The type, CoTtzatti t666, 1906, 
in herb. Field Mus., not seen.) 

10. Ezogonitun microdactylum (Griseb.) 

Ipomoea ndorodactyla Griseb. Cat PI. Cub. 204. 1866. 

A glabrous twining vine: stems woody below, striated or 
muricate: leaf-blades 3-s-lobed or subentire, 3-6 cm. long, thick- 
textured, lobes usually oblanceolate, obtuse, reticulate-veined: 
peduncles 1-3-ilowered: sepals unequal, orbicular-ovate, obtuse, 
5-7 mm. long: corolla scarlet, subsdverform, 3-4 cm. long, the 
limb 3-5 cm. broad and slightly s-lobed: capsules 10 mm. in 
diameter, ovoid, apiculate. 
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Type locauty; Cuba. 

Distribution : Cuba and the Bahamas. 

Specimens examined : Cuba, C. Wright 30^4. (co-type in 
herb. Columl^ Univ.), Bntton, Britton, <S* Shafer 233, 1903; 
Bahamas, Andros, Northrop 3^4, 1890, Bretce 6736, 1907 ; Great 
Exuma, Bntton <S‘ MiUspaugh 2923, 1905 ; Eleuthera, Britton & 
MtUspaugk 33g4, 1905 ; Conception Island, Bntton Sr MiUspaugh 
6o2g, 1907 ; Long Cay, Brace4010,4173, 1905 ; Acklin’s Island, 
Brace 4280, 1906; New Providence, Curtiss 2ii, 1903. 

Exogonlum microdactyltim integrlfolinm var. nov. 
Ipomoea repanda Griseb. /. c. 204. Not I. repanda Jacq. 1760. 

Leaf-blades nearly or quite entire, oblong-ovate, subcordate, 
truncate or sometimes obtuse at the base. 

Cuba : C. Wright 3102 (co-type in herb. Columbia Univ.), 
Cook 46, 1906, Combs 607, 1895, Baker 2x71, 1904. Bahamas : 
New Providence, Bntton Sr MiUspaugh 2103, 1905, Bntton Sr 
Brace 800, 1904; Crooked lAxciS, Brace 4627,473^, 1906; Rum 
Cay, Brace 3982, 1905; Berry Islands, Bntton Sr MiUspaugh 
2336, 190s : Inagua, Nash Sr Taylor 1238, 1310, 1904; Andros, 
Brace 6g88, 1907; Great Bahama, Brace 336^, 3701, 1905; 
Abaco, Brace 13^3, 1904. Wathng’s Island, Wilson 7212^ 1907 ; 
North Caicos, Wilson 7716, igo7 ,* Mariguana, Wilson 7321, 1907. 
Florida ; Finelands near Cutler, SmaU Sc Carter 788, 8x6, 1903. 
Long Key, SmaU Sr Wilson rpy/, 1903. 

II. Ezogonitun Inteam sp. nov. 

A stout, woody, twining vine, minutely pubescent: leaf-blades 
triangular-ovate, acuminate, 5-8 cm. long, minutely but densely 
pubescent above, velvety-pubescent beneath; petioles short: ped¬ 
uncles S-io cm. long, tomentose, cymosely many-flowered; St¬ 
eels 1.5-3 * sepals slightly unequal, ovate, obtuse, glab¬ 

rous or the outer tomentose, 4-6 mm. long: corolla 3-5 cm. 
long, golden-yellow, the straight tube 5 mm. in diameter, the 
spreading limb divided to the top of the tube into 5 lanceolate, 
acute lobes about 15 mm. long, each with a small tuft of white 
hairs at the tip: stamens and style long-exserted; the sagittate 
anthers 3.5 mm. long. (Plate 2, figure c.) 

Mexico : Oaxaca, Cuesta de Chiquihuetlw, 3300 ft. alt, Cen- 
xatti Sr Gonsalea 668, Sept a, 1895 (type in herb. Gray). 
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12. Exogoniuh repandum (Jacq.) Choisy, Conv. Ran 128. 

1837. — In DC. Prodr. 9: 347. 1845 

Ipomota Ytpanda Jacq. PI. Carib. 13. 1760.—Select Stirp. 

Amer. 28. pL 20. 1763. — L. Sp. PI. ed. 2, 1668. 1763. 
C<mvolxmlus rtpandus Dear, in Lam. Encyc. 3: 555. 1789. 

Type locality : St. Franda, Martinique. 

Distribution : In thickets, Porto Rico and the Lesser Antilles. 
Specimens examined: Porto Rico, Sintenis 5330, 1886; 
Martinique, Duss z8go, 1880; Guadeloupe, Duss 2478, 1892; 
Grenada, Broadway, 1905 ; Montserrat, Shafer 40T, jgo/. 

13. Exogonium filiforme Choisy, Conv. Ran 127. 

1837. — In DC. Prodr. 9: 347. 1845 

IpotHoea filformis Jacq. PI. Carib. 13. 1760.—Select Stirp. 

Amen 27. pi. ig. 1763. 

Convolvulus filtformis Dear, in Lam. Encyc. 3: 555. 1789. 

Type locauty: Martinique. 

Distribution : In thickets, Porto Rico and the Lesser Antilles. 
Specimens examined: Porto Rico,//r//rr, 1902; Martinique, 
Duss 425, 1879; Guadeloupe, Madtana 23, 1872, Duss 3083, 
1893; St Thomas, Eggers 48, 1887; St Croix, Ricksecker 
39 > >895- 

14. Exogonium arenariuh Choisy, Conv. Ran 129. pi. /. 

1837.—In DC. Prodr. 9: 347. 1845 

Ipomoea arenaria Steud. Nom. ed. 2. 815. 1841, Not I. 

arenaria Roem. & Schult. 1819. 

Ipomoea Steudeli Millsp. Field. Col. Mus. Publ. Bot 2 : 86. 1901. 
Type locality : Caribbean Islands. 

Distribution : Littoral, Porto Rico and the Lesser Antilles. 
Specimens examined; Porto Rico: Underwood & Griggs 
544,547, 1901, Sintenis 3457, 1888, Heller 6170, 1902; Culebra, 
Britton & Wheeler 30, 1906. (Plate 2, figure rf.) 

15. Exogonium SggersU sp. nov. 

A perennial, slender, trailing vine, exactly simulating the pre> 
ceding: leaf-blsides 3-12 mm. long, nearly as broad, obcordate or 
notched at the apex, the base truncate or hastately lobed: ped< 
uncles 6^ mm. long, i-flowered: sepals equal, orbicular-ovate, 
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glabrous, 5-6 mm. long, rounded: corolla white, funnelform, 
expanding from the base upward, 3.5-4 cm. long, the limb 3-3.5 
cm. broad with 5 slightly rounded lobes: capsules ovoid, 
exceeding the calyx ; seeds lanate on the dorsal angles. (Plate 
2, FIGURE a.) 

St. Thomas : Eggers, Feb. 1887 (type in herb. N. Y. Bot. 
Garden), January 14 and March 24, 1876; 266, 1880 (in herb. 
Gray). 

16. Exogonltun ctibeiue sp. nov. 

A slender, perennial, twining vine, several m. high: stems 
woody below: leaf-blades ovate, or ovate-lanceolate, 3-8 cm. long, 
obtuse or subcordate at the base, enbre or sinuately 3-5-lobed, 
middle lobe largest, lateral ones oblique and half as long; petioles 
shorter than the blades : peduncles 2-5 cm. long, 2-s-flowered ; 
pedicels 10-15 inm long: sepals unequal, the inner larger, ovate, 
obtuse, 8-10 mm. long and nearly as broad, the outer 5-6 mm. 
long: corolla white, about 5 cnt. long, the tube 2-2.5 cm. long, 
thicker within the calyx than above, where it begins to expand 
into a funnelform or subsalverform limb 4-5 cm. broad and 5-lobed, 
the externally green plaits of the corolla ending in minute cusps 
at the margin. (Plate 2, figure b,') 

Cuba : Gorge of the Yumuri, Matanzas, Bntton 6* Shafer 
Marsh 20, 1903 (type in herb. N. Y Bot. Garden). 

This might be the Ipomoea eUtermflora Gnseb. as to all parts 
except the corolla, which is described as being purple, and an 
unnumbered specimen of WnghPs so labeled in the Gray Her¬ 
barium is identical with E. cubemt. All material of Wright’s, 
other than this, labeled /. altemtflora, is Ipomoea obtusata Griseb. 
and it is evident that either the corolla was wrongly described in 
/. altenujlora, or what is more likely, considenng the mixture of 
species under some of Wright’s numbers, that the description of 
/. altemtfiora represents two species, viz. E. cubense in part and 
Ipomoea obtusata as to the flowers. 

17. Exogonium ERI 03 PERMUM (Desr.) Choisy, Conv. Rar. 130. 

1837.—In DC. Prodr. 9: 347. 1845 

Convolvulus eriospermus Desr. in Lam. Encyc. 3: 567. 1789. 

Ipomoea eriosperma Raf. FI. Tellur. 4: 74 1838. — Urb.Symb. 

Ant 3: 350. 1902. Not /. eriosperma Beauv. 1807. 

Ipomoea Desrousseauxit Steud. Nom. ed. 2. 816. 1841. 
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Type locality : St. Domingo. 

Distribution : St. Domingo. 

Specimens examined : Wright, Parry, & Brummel j^S, 1871 
(in Nat. Herb.). 

18. Exogonitun yiridiflonim (Urb.) 

Ipomoea virieUflora Urb. Symb. Ant. 3: 348. 1902. 

Stems dark-red, striate, minutely pilose above: leaf-blades 
pedately divided, middle lobe 3-4 cm. long, 1.5-2.5 cm. broad; 
petioles 2-3 mm. long: peduncles 1-2 cm. long, i-few-flowered : 
sepals obovate-orbicular, 6 mm. long, the inner ones emarginate. 

Type locality : Hayti. 

Distribution: Hayti. 

19. Exogoninm leuconetmim (Urb.) 

Ipomoea leuconeura Urb. S3mib. Ant. 3 : 350. 1902. 

Prostrate or trailing : stems woody below, striate: leaf-blades 
digitately 7- (rarely 5- or 6-) divided, segments 5-30 mm. long, 
attenuate below into petiolules 3 mm. long: peduncles 2-7 mm. 
long, i-io-flowered; pedicels 7-12 mm. long: sepals green or 
tinged with red, unequcd, outer 3.5 mm. long, inner narrowly ovate 
or obovate, 5 mm. long, rounded or emarginate: corolla scarlet, 
35-45 mm. long, slightly inflated in the middle, the limb about 
25 mm. broad; capsules oblong, 15 mm. high; seeds with a 
yellowish white coma of long reflexed hairs. 

Type locality : Hayti. 

Distribution: Hayti. No specimens seen. 

20. Exogonium pedatum Choisy, Conv, Rar. 130. 1837. — In 
DC. Prodr. 9: 347. 1845 

Stems woody below, terete: leaf-blades pedate, lateral lobes 
2-parted; segments petiolulate, narrowly lanceolate, obtuse, 1.5-3 
cm. long, 4-7 mm. wide or less: peduncles 2-5 cm. long, 2-6- 
flowered: outer sepals slightly shorter than the inner, which are 
about 4 mm. long, oval: corolla red, 3.5-4.5 cm. long. 

Type locauty : St. Domingo. 

Distribution : Hayti and St. Domingo. 

Species inquirendae 

Ipomoea rubrocincta Urb. /. c. 347. Doubtfully distinct from 
E. pedatum, from the description, although no specimens have been 
seen. 
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IrouoEA NEMATOLOBA Urb. /. c. 349. Stems plicate*striate: 
leaf-blades digitately'divided into 5-7, obtuse, filiform segments, 
35 mm, long by 0.5 mm. wide; petioles 3-9 mm. long: p^uncles 
1-3 mm. long: outer sepals oval, 3 mm. long, inner ones 3.5 
mm. long, rounded at the apex: corolla white, tinged with green, 
the oval, subemarginate lobes of the limb 9-10 mm. long. Hayti. 

Nxw Yoxx Botanical Gaidin. 




The New England species of Closterium 

Joseph Augustine Cushman 

With the exception of the very laige genera Cosmarium and 
Stauroitrum, the genus Clostertum is usually the most noticeable 
in number of species and individuals of any genus of desmids. 
Oftentimes pure collections may be obtained of certain species in 
ditches or small pools. The genus is an interesting one in show¬ 
ing the many changes that may take place in a simple form with¬ 
out a complication of lobes and about a single axis. 

In its generalized form Clostertum consists of an arcuate cell 
tapering from the middle toward the ends and generally circular 
in cross-section. Upon this simple plan of structure all the vari¬ 
ous differences in shape, size, and ornamentation take place. All 
gradations exist between species m which the axis is a straight 
line to those in which it forms a semicircle. The cell-wall may 
be colorless or in older specimens various shades of yellowish or 
reddish-brown. The surface may be smooth or have delicate stri- 
ations, costae, or even longitudinal markings made up of a series of 
granules arranged in a longitudinal manner. The apices of the 
cell form one of the constant features in the species. In the genus 
they range from squarely truncate to the finest of acute points or 
even may be larger than the adjacent portions of the cell. In a few 
of the species the ends of the cell are drawn out into long colorless 
setaceous beaks. 

There are two distinct groups of Clostertum, according to the 
manner of division. In one, the cell divides in the middle and the 
new halves are of the usual size, the new cells being of practically 
the same length as the first In another group, division may take 
place and tiien be followed by an elongation of the old cell by the 
insertion of a median section between the original semi-cells. The 
limits of this are shown by distinct transverse lines across the cell, 
each suture really representing a cell division. 

The semi-cells each contain a single cbloroplast with longitu¬ 
dinal ridges in most cases; at the distal end of the chloroplast is a 
108 
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vacuole containing one or more crystals of caldum sulphate in 
continuous motion. Since the desmids were first known, these 
granules have been a point of interest 

The zygospores of Closterium are usually formed between the 
parent cells and are free. In certain cases the zygospores are 
paired but usually single and globose. As a rule the zygospores 
are smooth but in a few species there are spines. In a few species 
cruciform or quadrate zygospores are formed and the cells remain 
attached for some time. 

Enough synonymy is given under each species to refer to 
published figures in accessible works and to straighten out many 
of the New England records already published. The figures given 
are camera-lucida drawings from specimens. The figures given 
by Wolle were in many cases rather too conventionalized to repre¬ 
sent clearly the form he had under observation. In all, about fifty 
species of this genus are now known from New England. Those 
not previously recorded are indicated by an asterisk. The meas¬ 
urements and short description are based entirely upon observed 
specimens from New England. 

As given here, length means the length of a straight line drawn 
between the apices — not the length of the axis of the cell. 
Breadth means the diameter across the middle of the cell; where 
the cross-section of the cell is elliptical, as it is in some of the 
straight forms, the greatest diameter is given. Records for which 
I have seen specimens are followed by an exclamabon point. In 
other cases the author’s name is given in parentheses. 

It will be noted that many of the species are recorded only 
from southeastern Massachusetts and Rhode Island. Collections 
from this region were especially rich in Closterium, both in number 
of species and individuals. 

I. Closterium Cynthia DeNot. 

Closterium Cynthia DeNot. Elem, Stud. Desm. Ital. 65, pi. 

7. f. 7/. 1867.—Johnson, Bull. Torrey Club 33: 291. pi. 

^ 39 - /• 3 - 1895. — W. & G. S. West, Brit. Desm. x : 113. 

pi. It. f. T-j. 1904. 

Cells small, about 8-10 times as long as wide, strongly curved, 
tqiices obtusely rounded; cell-wall yellow-brown with about 13- 
16 striae visible across the cell. 
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Length 140-170/u; breadth is>S-i9iu; apices 3.5-4^!; diam¬ 
eter of zygospore 40-^6 (Plate 3, figures i, 2.) 

New Hampshire : North Woodstock I 

Massachusetts : Reading, with zygospores 1 Lake Watuppa, 
Fall River I 

*2. Closterium Malmei Borge 
ClffsteriufH MeUmet Borge, Arkiv for Botanik X ; 79. pi. i. f 21. 

1903. 

Cells of medium size, about six times as long as wide, strongly 
curved, outer margin an arc of 140°, inner margin not tumid but 
evenly curved throughout, gradually narrowed to the apices, which 
are slightly dilated, then suddenly attenuated; cell-wall reddish- 
brown in color, with about 10-12 costae visible across the cell. 

Length 250-405 p; breadth 50-63 p ; apex 11-15,5 /a. (Plate 
3, FIGURES 4, 5.) 

Massachusetts : East Bridgewater 1 Chilmark (H. C., fto. 

6dj)! 

Our specimens seem to be identical with those of Borge, 
described from Paraguay as C Malmtt. 

*3. CLOSfERIUM ArCHERIANUM ClcVC 
Chsteriuni Archeriantm Cleve, m Lund. Nova Acta Reg. Soc. 

Sci. Upsal. III. 8: 77 - pi- / /J. 1871.—W. & G. S. 

West, Brit Desm i: 115. pi. ii f.8-io. 1904. 

Cells of medium size, about ten times as long as wide, strongly 
curved, narrowing regularly to the apices; cell-wall brown with 
8-10 striae visible across the cell. 

Length 185-210/1; breadth 19-22/1. (Plate 3, figure 3.) 

Massachusetts: Reading! 

4. Closterium didymotocum Corda 
Clostenum dtdytHotocum Corda, Aim. de Carlsbad, 185, 190, 192, 

209. pi. 5. f. 64, 6$. 1835. — Wolle, Desm. U. S. 39. pi. 

8. f. 12, ij. 1884.—Johnson, Bull. Torrey Club ax : 286. 

1894, — W. & G. S. West, Brit. Desm. i; 116. pi. 12. /. /- 
5 - 1904. 

Closttnum Ensis Cushman, Rhodora 5: 255. 1903. 

Cells large, 9-12 times as long as wide, slightly curved, apices 
broad, truncat^, angles rounded, often slightly recurved; cell- 
wall yellow-brown, ends with a darker annular thickening, smooth 
or often delicately striate. 
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Length 310-560/i; breadth 25-56;*; apices 12.5-18.6;!. 
(Plate 3, figure 16; plate 5, figure 6.) 

Maine : Orono ( W. West); Kittery! Mud Pond, Township 
6, Range 12 1 

New Hampshire : Intervale I Mt. Moosilauke I 

Massachusetts: Reading! East Bridgewater! Lake Watuppa, 
Fall River! Milford Pond, Swansea' 

Rhode Island ; Nyatt! 

This species is recorded among the rare desmids of the United 
States by L. N. Johnson, but it has been found frequently in New 
England, as the above records show. It has usually been common 
in the collections in which it has occurred The delicate striae are 
very noticeable on specimens from certain localities. Those from 
Lake Watuppa and Nyatt had them in the majority of cases. 

4*1. Closterium didymotocum Johnsonll (W. & G. S. West) 

codib. nov. 

Clostenum Johnsonu W. & G. S. West, Jour. Linn. Soc 33: 284. 

//. 16. /. /, 2. 1898. 

Cells more slender, about 17 times as long as wide, central 
portion nearly straight with subparallel sides, ends gradually 
attenuated and slightly curved; apices broad, truncated; ends 
with the darker annular thickening, yellow-brown, smooth. 

Length 357/!*, breadth 2i;c; apices 12;*. 

New Hampshire : Plymouth 1 (Type, H. J., no. 6ss-) 

The type of C, Johnsonu now in the collection at Harvard 
University has been examined carefully. I am not satisfied that 
the apparent sigmoid chaiacter of one semi-cell is more than acci¬ 
dental. The other semi-cell does not show it. The ends have 
the annular thickenings and the broad truncate apices of C. 
didymotocum. It is more attenuated than the typical and slightly 
smaller. 

5. Closterium macilentum Breb. 

Closterium mactlentum Breb. M^. Soc. Sci. Nat Cherbourg 4: 

53. pi. 2. f. 36. 1856.—Wollc, Desm. U. S. 38. pi. 6.f. 6. 

1884. — W. & G. S. West, Brit Desm. i; 118. pi. Z2.f. 8-10. 
1904. 

Cells of medium size, 25-35 times as long as wide, nearly 
straight, slightly curved toward the ends, apices obtusely rounded; 
cell-wall smooth, colorless. 
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Length 360-5 27 /k; breadth 11-16/1; apices 4.5-6/A (Plate 
3, FIGURE 17.) 

New Hampshire : Intervale 1 

Massachusetts : Carver’s Pond, Bridgewater 1 Lake Watuppa, 
Fall River I Eastham I 

6. Closterium angustatum Kutz. 

Clostenum crngustatum Kutz. Phyc. Germ. 132. 1845. — Welle, 

Desm. U. S. 40. pt. 6. f 21. 1884. —W. & G. S. West, 

Brit Desm. i: 119. pi. 12. f. n-13. 1904. 

Cells of medium size, moderately curved, 10-18 times as long 
as wide, apices truncately rounded; cell-wall reddish- or yellowish- 
brown, ends darker, usually 4 costae visible across the cell. 

Length 240 fx ; breadth 20 p , apices 15/1. 

Maine: Orono (IF. IVesl). 

Massachusetts : Berkshire Mts. (tVoUf); Tewksbury {Lagtr~ 
luitn). * 

Rhode Island ; Wainskut Pond, North Providence {Batley). 

Although this species has several times been reported from 
New England, all the New England specimens seen in the material 
I have examined belong to the following variety, and some of the 
previously recorded specimens are placed there. 

7. Closterium angustatum clavatum Hastings 
Qostmum angustatum clavatum Hastings, Am. Month. Micr. 

Jour. 13: 155. pi. I. f 7. 1892. — Johnson, Bull. Torrey 

Club 22: 291. pi. 2jp. f. 6. 1895. 

Cells larger than the typical, ends tumid and clavate; cell-wall 
with 3 or 4 costae visible, often spirally twisted at the apices. 

Length 355-650/1; breadth 21-34/1; apices 15-21/1. (Plate 
3, figure 12.) 

Maine: Mud Pond, Township 6, Range 12 1 

New Hampshire : Hanover {Edivards) ; Saco Lake (ffW); 
Rochester {Hastings ); North Woodstock I 

Massachusetts: East Bridgewater I Lake Watuppa, Fall 
River! 

Connecticut : Bridgeport, scarce {Johnson). 

Wollc describes var. reUculatum and var. dteussatum, both of 
which evidently apply to the same thing. Just what Wolle had, it 
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is difficult to determine. His specimens were from Mt. Everett, 
Massachusetts. Collections which I made there in May, 1907, 
foiled to show anything which might suggest these forms. 

8. Closterium costatum Corda 

Clostmum costatum Corda, Aim. de Carlsbad, 185, etc. pi. 5. f. 
61-63. *834. — Wolle, Desm. U S 42. pi. 6. f. /p. 1884. 
— W. & G. S. West, Brit. Desm. i: 120. pi. 13. f. 1-3. 
1904. 

Cells of medium size, 7-9 times as long as wide, moderately 
curved, apices rounded; cell-wall dafk yellowish-brown, with 6-8 
costae visible across the cell. 

Length 215-410 fi ; breadth 29-44 /“• (Plate 35 figure i 3.) 
Maine: Orono (M^. IVrsl). 

New Hampshire ; Pudding Pond, North Conway ! Intervale 1 
MASSACHOSETrs: Amherst (tV West); Tewksbury {Lager- 
hetni) ; Lake Quinsigamond, Worcester (Slone); Reading I West 
Bridgewater! Gay Head ' Almanac Pond, Nantucket I 

8a, Closterium costatum Westii Cushman 
CloslenutH costatum Corda,/orwia, W. & G. S. West, Trans. Linn. 

Soc. Bot. 11 . 5: 237. pi 13. f. 23, 24. 1896. 

Closlertum costatum Westu Cwhtsmi, K\io6oTdi f: 114. 1905. 

Cells only slightly curved, smaller than the typical, tumid in 
the middle, apices truncate; cell-membrane punctate between the 
costae. 

Length 230-300 fi , breadth 25-32 p ; apices lo-i 2 p. (Plate 
3, figure 14.) 

New Hampshire : North Woodstock 1 Pudding Pond, North 
Conway I 

Massachusetts : Gay Head, Marthas Vineyard! 

9. Closterium regulare Breb. 

Clostertum regulare Breb. M^. Soc. Sd. Nat Cherbourg 4: 
148. pi. 2. f. 35. 1856.—W. & G. S. West, Brit Desm. 
1: 122. pi. 13. f. 4-6. 1904. 

Cells of medium size, 7-9 times as long as wide, moderately 
curved, apices truncately or angularly rounded ; cell-wall light 
yellowish-brown, with 10-12 costae visible across the cell. 

Length 230-310;!; breadth 25-37;!; apices 6.5-9.5 ;l 
(Plate 3, figure i 5.) 
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New Hampshiks : Intervale i 

Massachusetts : Lake Watuppa, Fall River 1 

Rhode Island : Nyatt I 

lo. Clostehiuu striolatum Ehrenb. 

Clostenum stnolatum Ehrenb. Phys. Abh. Akad. Wiss. Beriin 

1830: 68. 1832. —Wolle, F-W. Alg. U. S. 24. pi. 55. f. 

5-8; Desm. U. S. 44. pi 6. f. 5-8. pi. 7. /. 8, 20. 1892. 

— W. & G. S. West, Bnt Desm. i: 122. pi, ij. f. y-i6. 

1904. 

Cells of medium size, moderately curved, 8-12 times as long 
as wide, apices broadly truncate, angles rounded; cell-wall 3rellow- 
ish-brown, with 12-20 stnae visible across the cell. 

Length 220-375//; breadth 19-44, apices 9-12.5 fx. (Plate 
3, riGURE 10.) 

Maine . Basin Mills and Orono (Harvey). 

New Hampshire . Saco Lake (ff'aod), Meredith and Plymouth 
(/akusoH). 

Massachusetts: Amherst (JV. JVes(); Lake Quinsigamond, 
Worcester (Stone), near Salem (Batley), Bridgewater I Pondville I 
South P'ramingham ! Reading I Lake Watuppa, Fall River 1 East- 
ham (zygospores)' 

\oa Closteriuh striolatum erbctum Klebs 
Clostenum stnolatum erectum Klebs, Schnft. Physik.-oekonom. 

Gesells. Konigsberg 22 . 14. pi, 2 f. 3, 4. b, 4. c, to. 1879. 

Resembling the typical, but with the median portion straight 
and the ends abruptly curv^. 

Length 360/1; breadth 34/4. (Plate 3, figure ii.) 

New Hampshire; North Woodstock! 

Although this variety may be connected with the typical form, 
it was very common at this one locality and the typical form was 
absent 

II. Closterium intermedium Ralfs 
Clostenum xntennedtum Ralfs, Brit. Desm. 171. pi. 2g. f. 2/1,3. 

1848.—W. & G. S. West, Brit Desm. i: 125. pi. 14. /. /-/. 
1904. 

C. stnolatum Ehrenb., var. tntermedtum Cushman, Rhodora 5: 

2 SS- 1903;?: 115. 1905- 
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C. striolatum Ehrenb., var. elongatutn Cushman, /. c, 115. ipoS* 
C. subeUrectutH West, Jour. Roy. Micr. Soc. 1889: 17. pl- 3 - f 
16. 1889. 

Cells of medium size, 11-13 times as long as wide, moderately 
curved, apices truncate with rounded angles; cell-wall yellowish- 
brown, with 7-10 stnae visible across the cell. 

Length 220-370 ju; breadth 19-28/1; apices 8-11 /i. ' 
Maine: Kittery! 

New Hampshire : Intervale ! 

Massachusetts: Amherst (W. ^est)\ South Framingham! 
Plainville! Pondville I East Bridgewater I North Watuppa Lake, 
Fall River 1 Westport! Swansea! 

Rhode I.sland ; Nyatt! 

*12. Closterium Ulna Focke 

Closterium Ulna Focke, Physiologische Studicn 59. pi j. f. 30, 
1847.—W. & G. S. West, Brit. Desm. i: 127. pi 14.. f. 7-p. 
1904 - 

Cells of medium size, about 30 times as long as wide, apices 
truncate ; cell-wall slightly yellow, with 15-20 fine striae visible 
across the cell. 

Length 370/1; breadth 11.5/1; apices 7.5/1. (Plate 3, 

FIGURE 9.) 

Massachusetts : Randolph 1 

The specimens from this locality were very elongate, otherwise 
they were typical. 

13. Closterium junciduh Ralfs 

Closterium juncidum Ralfs, Brit. Desm. 172. pi ap. /. 6. 1848. 

— Wolle, Desm. U. S. 38. pt. 6. /. 2, j. 1884.— W. & G. 
S. West, Brit. Desm. i: 128. pi 14. f. 10-14. 1904. 

Cells long and slender, 30-45 times as long as wide, median 
portion straight and of uniform width, apices slightly curved, ob¬ 
tusely rounded; cell-wall yellowish-brown, with 5-7 striae visible 
across the cell. 

Length 210-375 p ; breadth 6-8 5 /i; apices 3.5 p. (Plate 3, 

FIGURE 18.) 

Maine : Orono [Harvey); Kittery 1 

New Hampshire : Saco Lake (Wood ); Pudding Pond, North 
Conway I 
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' Massachusetts: Lake Quinsigamond, Worcester 
South Framingham 1 Lake Watuppa, Fall River 1 

* 13a. Closterium juncidum elongatum Roy & Biss. 
CbstenumjuHcidum elongatum Roy & Biss. Ann. Scot Nat. Hist 
245. 1894 —W. & G. S. West, Brit. Desm. i: 130. 1904. 
Cells broader than in the typical form, 26-36 times as long as 
wide. 

Length 310-381//; breadth 11.5-12//; apices 7//. 
Massachusetts: Tewksbury {Lagerketm)\ Lake Watuppa, 
Fall River! 


* 13A Closterium juncidum brbvius Roy 
Closterium junctdum var. Ralfs, Brit Desm. 172. pi. 20. /. 7. 
1848. 

Closterium juncidum ^ brevior Roy, Jour. Bot. 28: 336. 1890. — 
W. & G. S. West, Brit Desm. i: 129. pi. /^. /. /jr, 16. 
1904. 

Cells relatively broader than in the typical, 12-15 « long 

as wide. 

Length 165-210//; breadth 12.5-13.5//. (Plate 3, figure 
* 9 -) 

Massachusetts : Lake Watuppa, Fall River 1 

14. Closterium Dianae Ehrenb. 

Closterium Dianae Ehrenb. Infusionsth. 92. pi. 5. /. xvU. 1-6. 
1838. — Wolle, Desm. U. S. 45. pi. 7. /. 9. pi. 8. f. 4. 
1884.—W. & G. S. West, Brit Desm. i: 130. pi. 15. f. 
1-6. 1904. 

Closterium acuminatum Wolle, Desm. U. S. 44. pi. 7. /. r8, ip. 
1884. 

Cells of medium size, strongly curved, attenuated to the 
obtusely rounded apices, the dorsal margin of each being obliquely 
truncated and thickened; cell-wall yellowish-brown, smooth; zygo¬ 
spores spherical. 

length 325-360/1; breadth 25-31/1; diameter of ^gospores 
36-40//. (Plate 4, figure 12.) 

Maine : Orono {Harvey, W. West) ; Kittery, frequent! 

New Hampshire : Pudding Pond, North Conway I 
Massachusetts: Amherst {W. West); Lake Quinsigamond, 
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Worcester ; Mt. Everett (WW/r); Bridgewater I Readit^, 

(zygospores) 1 

Rhode Island : Wainskut Pond, North Providence (BaUty). 
The obliquely truncated and thickened dorsal margin of the 
apices is very characteristic. 

* i4d. Closterium Dianae arcuatuh (Breb.) Rabenh. 
Closterium arcuatum Breb. in Ralfs, Brit. Desm. 219. 1848. 

Closterium Dianae arcuatum Rabenh. Flor, Europ. Alg. 3: 133. 
1868. —Wolle, Desm. U. S. pi. 7. /. 8 . 1884. —W. & G. 
S. West, Brit Desm. 1: 131. //. //. /. 21, 22. 1904. 

Slightly smaller and more strongly curved than in the typical 
form, about 10 times as long as wide. 

Length 190/1; breadth 19/1. 

Massachusetts : Cedar Pond, North Falmouth 1 

* 15. Closterium Pseudodianae Roy 
Closterium Pseudodtanae'R.oy, Scottish Naturalist 10: 201. 1890. 
— W. & G. S. West, Brit Desm. x: 132. pi. 15. f. 7, 8. 
1904 - 

Cells of medium size, moderately curved, 15-20 times as long 
as wide, apices narrow and obtuse; cell-wall colorless or light 
yellowish-brown, smooth. 

Length 155-254/1; breadth 11.5-12.5/1; apices 2.5-3/1. 
(Plate 5, figure i.) 

Massachusetts : North Lake Watuppa, Fall River I Cedar 
Pond, North Falmouth! 

Rhode Island ; Nyatt I 

This species is narrower and less curved than C. Dianae but is 
not nearly so common. It has not previously been reported from 
the United States. 

16. Closterium parvulum Nag. 

Closterium parvulum Nag. Gatt. einz. Alg, 106. pi. 6 C. f. 2 (in 
part). 1849. — Wolle, Desm. U. S. 45. pi. 7. /. 7. pi. 8. f. 
16. 1884.— W. & G. S. West, Brit. Desm. 1: 133, pt. rg. 

f. P-12. 1904. 

Closterium calosporum Cuahaan,'Rhodora. y: 115. 1905. 

Cells small, strongly curved, 10-12 times as long as wide, 
^ces acutely rounded; cell-wall colorless, smooth. 
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length 108-170^; braidth lO-iS/u; apices l. 5 - 3 . 3 ;<. 

(PlATB 3, FIGURES 6, 7.) 

Maine : Orono {Harvey) ; Mud Pond, Township 6 , Range 13 I 
New Hampshire : Pudding Pond, North Conway 1 
Massachusetts: Amherst {W. West)-, Lake Quinsigamond, 
Worcester {Stone) ; South Framingham 1 Medford 1 

In the absence of zygospores, the C. calosporunt reported from 
North Conway, N. H, is included here. 

17. Closterium Jbnnbri Ralfs 

Clostertum Jennert Ralfe, Brit Desm. 167. pi. 28. f 6. 1848. 

— Wolle, Desm. U. S. 44 - 7 - / 5 - 1884. — W. & G. S. 

West, Rrit Desm. 1: 134. pi. ts f. 23-25. 1904. 

Cells small, strongly curved, especially toward the ends, the 
middle portion nearly straight, apices obtusely rounded; cell-wall 
colorless, smooth. 

Length 40-75 p ; breadth 6-10/i. (Puvtb 5, figures 3, 4.) 
Maine: Mud Pond, Township 6, R^ge 13 I 
Massachusetts; Amherst {W. West); Lake Quinsigamond, 
Worcester {Stone) , Miseiy Island, off Beverly, rare 1 Lake Wa- 
tuf^. Fall River 1 

Rhode Island : Wainskut Pond, North Providence {Batley); 
Portsmouth I Nyatt t 

18. Closterium iNcuRVxni Breb. 

Clostenum incurvum Breb. Mem. Soc. Sd. Nat Cherboui^ 4: 
150. //. 2. f. 47. 1856.—W. & G. S. West, Brit Desm. z : 

136. pi. 15. f. 28-30. 1904. 

Cells very small, strongly curved, 5-6 times as long as wide, 
Ibices acute; cell-wall colorless, smooth. 

Length 62-68/1; breadth n-12/1, (Plate 3, figure 8.) 
New Hampshire : Intervale! 

Massachusetts : Reading 1 Gibbs and Almanac Ponds, Nan¬ 
tucket 1 

19. Closterium Venus Kutz. 

Closterium Venus Kutz. Phyc. Germ. 130. 1845. — Wolle, Desm. 
U. S. 44. pi. 7. f 6. 1884. — W. & G. S. West, Brit Desm. 
1: 137. pi. T5- /• 15-^0. 1904. 

Celia small, strongly curved, 8-9 times as long as wide, apices 
acute; cell-wall colorless and smooth. 
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Length 56-87 ft ; breadth 7-10.5 fi. (Plate 5, figure 2.) 

Maine : Oldtown [Harvey) ; Kittery! 

New Hampshire: Bog near Noone’s Station I Mt. MoosilaiAe, 
common 1 

Massachusetts : Amherst (IT. Wesi) ; Winchester I Reading I 
Wellesley I Wakefield I Lake Watuppa, Fall River I Westport 1 
Cedar Pond, North Falmouth 1 Nantucket I 

Rhode Island : Nyatt! 

This is one of our commoner species. 

20. Closterium eboracense Turner 
Clostertum eboracense Turner, in Cooke, Brit. Desm. 37. pi. 65. /. 

7. 1886.—W. & G. S. West, Brit Desm. l : 140. pi. 16. /. 

7, 8. 1904. 

Closterium Ctuumis Wolle (non Ehrenb.), Desm. U. S. 40. pi. 6. 
f. 17, 18. 1884. 

Cells of medium size, 5-6 times as long as wide, outer margin 
strongly curved, inner margin veiy slightly concave, apices bluntly 
rounded; cell-wall colorless and smooth. 

Len^ 248-325 p ; breadth 48-50/1. 

Maine : Oldtown and Orono [Harvey^. 

Massachusetts : Amherst (W. West); Stony Brook, Weston! 
Gay Head, Marthas Vineyard ! 

The specimens reported from America as C. Cucumis are as a 
rule C. eboracense, as the work of Wolle was followed by many 
writers. 

21. Closterium Leibleinii Kutz. 

Closterium Leibleinii Kutz. Linnaea 8 : 596. pi. 18. f. yp. 1834. 

— Wolle, Desm U. S. 46. pi. 7. /. ij, 20. 1884.— W. 

& G. S. West, Bnt. Desm. i: 141. pi. /6. f. 9-14. 1904. 

Cells of medium size, strongly curved, 5-6 times as long as 
wide, apices acutely rounded; cell-wall colorless and smooth. 

Length 112-190/i; breadth 18-34/1. (Plate 4, figure 9.) 

Maine: Orono (IF. West)-, Kittery! 

Massachusetts: Amherst [W. West)-, South Framinghami 
Winchester 1 Myricks! East Bridgewater I Cedar Pond, North 
Falmouth I Eastham, abundant 1 Nantucket I 

Rhode Island : near Providence [Bailey) ; Nyatt! 
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22. Closterium MOMiuFERUit (Boiy) Ehrenb. 
iMmltna momltfera Boiy, Encycl. Meth. Hist Zooph. 2: $01. 
pl. 3‘f- ^2, 25, 27. 1824. 

Clostenutn montltferum Ehrenb. Infus. 91. pt. 5. /. 16 (in part). 
— Wolle, Desm. U. S. 45. pi. 7 /. 75. 1884. — W. & G. 
S. West, Brit. Desm. i : 142 pi. 16. f. 13, 16. 1904. 

C. Letblettm Kutz., var. curtunt West, Jour. Roy. Micr. Soc. 1889: 
17. pi. 2. f. 8. i88g 

Cells larger than in the preceding, stout, moderately curved, 
about 6 times as long as wide, apices obtusely rounded, cell-wall 
colorless and smooth. 

Length 200-325 p ; breadth 31-56 /i. (Plate 4, figure 10.) 
Mainf Orono (Harvty) ; Gorham ( IV. West) ; Bridgeton 1 
Spencer Pond, East Middlesex 1 
New Hampshire : Intervale 1 

Massachusetts : Reading I Wakefield 1 Pondville I Halifax ! 
Lake Watuppa, Fall River t Gay Head, Marthas Vineyard I 
Nantucket < 

Rhode Island : Wainskut Pond, North Providence {Batley). 
23. CLosrERiUH Ehrbnbergii Menegh. 

Clostenum Ehrenbergtt ^eac^. lAwadi^ 232. 1840.—Wolle, 
Desm. U. S. 4$. 7 -f 16. 1884.—W. & G. S. West, 

Brit. Desm. i: 143 pi. 17. f. 1-4. 1904. 

C. robustum Hastings, Am. Month. Micr. Jour. 13: 154. pi. /. 
/ 4. 1892. 

Cells large, stout, moderately curved, about 4 times as long as 
wide, apices obtusely rounded; cell-wall colorless and smooth. 
Length 400-480 p ; breadth 78- 12$ p. (Plate 4, figure i i.) 
Maine: Near Penobscot River at Great Works and Orono 
{Harvey), Mud Pond, Township 6, Range 12 ! 

New Hampshire : Page Brook, Rochester {Hastings). 
Massachusetts: Amherst {W. Wesl); Lake Quinsigamond, 
Worcester {Stone); Bndgewater 1 Watuppa, Fall River 1 Easthaml 

24 Closterium acbrosuh (Schrank) Ehrenb. 
f'ibrw acerosus Schrank, Fauna Boica 3*: 47. no. 2848. 1803. 

aosUrium acerosum Ehrenb. Symb. Phys. Phytozoa, pi. 2. f. 9. 
1828 ; Infus. 93. pL 2.f. 15. pi. 6. f. /. pi. 22.1. 5. 1838. 
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— Wolle, Desm. U. S. 4 »- 6 . f. 7, n- <?•/• ^ 7 - *884. 

— W. & G. S. West, Brit. Desm. i: 146. pi. 18. f a-s. 
•1904. 

Cells large, elongate, only slightly curved, about 10-12 times 
as long as wide, gradually tapering to the narrow rounded-truncate 
apices ; cell-wall usually colorless and smooth but in old specimens 
the cell-wall becomes brownish, sometimes finely striate and the 
apices thickened just back from the tips. 

Length 3 SS-48o/<; breadth 33-42/i. 

Maine : Orono {Harvey, W. West); Mud Pond, Township 6, 
Range 12 1 

New Hampshire: Intervale' 

MAssACHiraETTS: Lake Quinsigamond, Worcester {Stone)-, 
Tewksbury {Lagerluim) -, Stony Brook, Weston I Carvers Pond, 
Bridgewater! Eastham 1 

24 <z. CLOS'rBRIUH ACEROSUM ELONGATUM Brcb. 
Closterium acerosum,'n.i. elongatumlix&i /. r. 152. 1856.— W. 

& G. S. West, Brit. Desm. i: 148. pi, 18. f /. 1904. 

Longer and larger than the typical form; cell-wall yellowish- 
brown with more distinct striations. 

Length 500-651/«; breadth 37-54^. (Plate 4, figure 6.) 

Massachusetts: Amherst {W. West); Medford I Lake 
Watuppa. Fall River 1 Nantucket 1 

25. Closterium lanceolatuh Kutz. 

Closterium lanceolatum Kutz. Phyc. Germ. 130. 1845. — Wolle, 

Desm. U. S. 39. pi. 8, f. 14. 1884. — W. & G. S. West, 

Brit. Desm. i: 149. pi. 17. f. g, io.pl. 18. f. 7. 1904. 

Cells laige 4 >^-7 times as long as wide, nearly straight, outer 
margin slightly curved, inner margin often slightly convex, gradu¬ 
ally attenuated to the acutely rounded apices; cell-wall colorless, 
smooth. 

Length 390-^15 p \ breadth 70-93 p. 

Vermont : Lake Champlain 1 

Massachusetts: Amherst {W. West); South Framingham! 

Rhode Island ; Nyatt! 

26. Closterium Lunula (Mull.) Nitzscfa 
J^Mo LuMula Miill. Naturforsch. 20: 142. 1784. 

Closterium Lunula Nitzsch, Neue Schrift. Nat. G^ls. Halle 3:60, 
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67. 1817. — Wolle, Desm. U. S. 40. pi. 50./. 26. 1884.— 

W. & G. S. West, Brit. Desm. x: 150. pi. 18. f. 8, p. 1904. 

Cells large, stout, 6-7 rimes as long as wide; axis nearly 
s^ght, outer margin curved, inner margin nearly straight, or 
slightly tumid in the middle, becoming somewhat concave toward 
the ends, apices often slightly recurved, obtusely rounded; cell- 
wall colorless, smooth. 

Length 465-650 n ; breadth 71-93 ft ; apices 12-15 ft. (Plate 

4, FIGURE 18) 

Maine : Oldtown and Great Works {Harvey). 

New Hampshire : Pudding Pond, North Conway, common 1 
North Woodstock! 

Massa< HUSETTS : Amherst {W. West); near Salem {Bailey) \ 
Misery Island, oiT Beverly 1 Reading! Gay Head, Marthas Vine¬ 
yard I 

Rhode Island . Nyatt I 

Wolle’s figure of this species is not a good one, as he notes. 

26<t. Closterium Lunula intermedium Gutw. 
Clostenum Lunula, var. intermedium Gutw. Rozpraw Wydz. 

matem.-przyr Akad. Umiej. Krakow 32: 39. pi. 6. f. ry. 

1897. —W. & G S. West, Brit. Desm. x : 152. pi. 18. f. 12. 

1904. 

Cells with the outer margin more convex, the inner margin 
broadly convex, ends abruptly narrowed to the truncate apices. 

Length 440-540/1; breadth 65-94/t. 

Massachusetts: Lake Watuppa, Fall River! Gibbs Pond, 
Nantucket 1 

26^. Closterium Lunula minus W. & G. S. West 
Clostenum Lunula, forma minor W. & G. S. West, Brit. Desm. 

X: 151. 1904. 

Smaller than the typical form; the cell-wall faintly straw- 
colored. 

Length 403/a ; breadth 56/1. 

New Hampshuie: Intervale! 

♦261:. Closterium Lunula maximum Boige 
Closterium Lunula, var. maximum Borge, Arkiv for Botanik X: 

77. pi. I. f. 9 1903. 
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Cells very lai^, about four times as long as wide, slightly con¬ 
cave close to the apices, dorsal margin broadly convex, ventral 
margin slightly tumid. 

Length 800ft] breadth 170/1. (Plate 5, figure 7.) 

Massachusetts : Milford Pond, Swansea! 

This is one of the largest of our desmids and is visible without 
a lens. 

*27. Closterium littorale Gay 
Closterium littorale Gay, Monogr. Conj. 75. pi. 2. f. 17. 1884.— 

W. & G. S. West, Brit. Desm. l: 155. pi. ig. /. 14. 1904. 

Cells rather small, about nine times as long as wide, slightly 
curved, inner margin tumid in the middle, gradually attenuated to 
the obtusely rounded apices; cell-wall colorless, smooth ; zygo¬ 
spore globose and smooth. 

Length 160-164/i ; breadth 18-18.5 ft ; diameter of zygospore 
28 ft. (Plate 4, figure 8 ; plate 5, figure 12.) 

Massachusetts : Eastham, with zygospores! 

This is the first record for the zygospore of this species. New 
to United States. 

28. Closterium tumidum Johnson 
Closterium tumidum Johnson, Bull. Torrey Club 22 : 291. pi. 2jg. 

f. 4. 1895. — W. & G. S. West, Brit. Desm. 1: 156. pi. ig. 

f. 15-18. 1904. 

Closterium Cornu, forma major West, Jour. Bot 339. 1888. 

Cells rather small, 8-9 times as long as wide, slightly curved, 
inner maigin prominently tumid in the middle, gradually attenu¬ 
ated to the truncately rounded apices; cell-wall colorless, smooth. 

Length 130-150/1; breadth 14-18/1. 

Maine: Orono (IV. West). 

New Hampshire: Holdemess, frequent (Johnson, W. & G. 
S. West) ] Pudding Pond, North Conway 1 

29. Closterium abruftuh West 
Closterium abruptum West, Jour. Roy. Micr. Soc. 189a: 719. 

pi. g. f. I. 1892. — Johnson, Bull. Torrey Club aa: 291. 

Pl- ^ 39 - /• 5 ' 1895- — W. & G. S. West, Trans. Linn. Soc. 

Bot. II. 5: 236. pi. 13. f 14, 15. 1896; Brit. Desm. 1: 158. 

pl. 20. f. 6-10. 1904. 

Cells rather small, about 12 times as long as wide, slightly 
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curved, median portion nearly straight, ends more curved, gradu¬ 
ally attenuated to the broadly truncate apices; cell-wall colorless 
or slightly yellowish-brown, smooth. 

Length 84-200^; breadth 12.5-15.5/1; apices 6/r. 

Maine: Orono(W'. West). 

New Hampshire : Holdemess, frequent {J/Anson). 
Massachusetts : Gibbs Pond, Nantucket! 

*30 Closterium Toxon West 

Closterium toxon West, Jour. Linn. Soc. Bot. 19: lai. pi. /p. /. 
14.. 1892. — W. & G. S. West, Bnt. Desm. 1: 160. pi. go. 

f. 13, 14. 1904. 

Cells linear, 25 or more times as long as wide, straight with 
nearly parallel margins, except toward the ends, which are slightly 
curv^, apices subtruncate; cell-wall colorless or a light yellowish- 
brown, smooth. 

Length 242-365/1; breadth 9-12/1; apices 4.5-8/1. (Plate 

4, FIGURE 17.) 

Massachusetts: Lake Watuppa, Fall River' Cedar Pond, 
North Falmouth I 

*31. Closterium praelongum Breb. 

Clostmum praelongum Breb /. c. 152. pi. 2. f. 41. 1856.— 

WoUe(?), F.-W. Alg. U. S. 24. pi. 55 . /• I 5 , 16 1887.— 

Desm. U. S. 43. pi. 6. f. 15.16. 1892. —W. & G. S. West, 
Brit. Desm X: 164. pi. 21. f. /, 2. 1904. 

Cells very elongate, about 35 times as long as wide, very gently 
curved, inner margin slightly concave for its entire length, gradu¬ 
ally attenuated to the somewhat recurved ends, apices obtuse; 
cell-wall colorless, smooth. 

Length 520/1; breadth 14/1; apex 5/1. 

Massachusetts : Lake Watuppa, Fall River 1 
Wolle figures a striate form with colored cell-wall under this 
name. The breadth given is rather laige also for this species. 

32. Closterium strigosum Br6b. 

Closteriumstrigosum Br6b. l.c. 153. pi. 2. f. 43. 1856.—Wolle, 

Desm. U. S. 42. pi. 6. f. 13, H- pi- 53 - /■ 9 > 1884.— 

W. & G. S. West, Brit Desm. x; 165. pi. 21. f. 6, 7. 1904. 
Cells of medium size, 12-18 times as long as wide, slightly 
curved, nearly straight in the middle with the ends more curved, 
apices subacute; cell-wall colorless, smooth. 
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Length 170-294/!i; breadth 13-16/1. 

Maine : Orono {Harvey). 

New Hampshire: Pudding Pond, North Conway 1 
Massachusetts: Amherst (W''. ; Winchester! 

33. Closterium gracile Breb. 

Closterium gracUe Breb. in Cheval. Microscop. 272. 1839.— 

Wolle, Desm. U. S. 39. pi. 6. f. 4, 5. 1884. —W. & G. S. 

West, Brit. Desm. i: i66. pi. 21. f. 8-12. 1904. 

C. subtile Harvey, Bull. Torrey Club 19: 121. 1892. — Cush¬ 
man, Rhodora 5 : 252. 1903. 

Cells small, linear, about 40 times as long as wide, median 
portion straight with parallel margins, ends gradually attenuated 
and somewhat curved, apices obtuse; cell-wall colorless and 
smooth. 

Length 172-264/1; breadth 5-6.2/1; apices 2.8/1. 

Maine: Orono (fT. West, Harvey). 

Massachusetts : Lake Watuppa, Fall River 1 Misery Island, 
off Beverly! 

Rhode Island: Nyatt! 

• 33a. Closterium gracile elongatum W, & G. S. West 
Closterium gracile van elongatum W. & G. S. West, Brit. Desm. 
1: 168. pi. 21. f. 14-16. 1904. 

Cells very elongate, over 100 times as long as wide, otherwise 
much like the typi^. 

Length 355 /<; breadth 3.2/i; apices 1.8 /i. 

Massachusetts : Cedar Pond, North Falmouth! 

33^. Closterium gracile tenue (Lemm.) W. & G. S. West 
Closterium limneticum Lemm., van tenue Lemm. Phytoplankton 
Sachsis. Teiche 28. pi. 2. f. 42-44. 1899. 

C. gracile, van tenue W. & G. S. West, Trans. Linn. Soc. Bot. II. 
6: 138. pi. 18. f. 22, 23. 1902; Brit. Desm. l: 168. pi. 21. 

f. 13. 1904. 

Cells smaller and more slender than in the typical form of the 
species. 

Length 78 p ; breadth 3 p. 

Massachusetts: Reading 1 
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34. Closterium attsnuatuu Ehrenb. 

Closterium attenuatum Ehrenb. Infus. 94. pi. 6. f. 4. 1838.— 

Wolle, Desm. U. S. 41. pl- S. f. 5. 1884. —W. & G. S. 

West, Brit Desm. 1: 169. pl. 22. f i-j. 1904. 

Cells large, about 11 times as long as wide, slightly curved, 
gradually attenuated toward the ends, where they are suddenly 
contracted into the obtusely rounded apices; cell-wall reddish- 
brown in color, with about 20 striae visible across its surface. 
Length 465 fi ; breadth 45 p. 

Maine : Frog Pond, Orono {Harvey). 

New Hampshire : Pudding Pond, North Conway! 

35. Closterium toroidum Ehrenb. 

Closterium turgtdum Ehrenb. Infus. 9$. pl. 6. f, 7. 1838.— 

Wolle, Desm. U. S. 41. pl- 6. f. 15. 1884. —W. & G. S. 

West, Brit Desm. i: 170. pl. 22. f 4, J. 1904. 

Cells large, somewhat curved, about 13 times as long as wide, 
ends recurved, apices subtruncate, cell-wall reddish-brown, with 
30 or more fine striations visible across the surface. 

Length 682 p ; breadth 53 p ; apices 12 p. 

Maine : Orono {fV. IVest). 

Massachusetts : Near Salem {Bailey); Lake Watuppa, Fall 
River! 

Rhode Island : Providence {Bailey). 

*36. Closterium Pritchardianum Arch. 

Closterium Pritchardianum Arch. Proc. Dubl. Nat Hist. Soc. 3*: 
250. pl, 12. /. 25-27. 1862. —W. & G. S. West, Brit. Desm. 
z : 172. pl. 22. f, 6-14. 1904. 

C. turgidum, forma intermedium Cushman, Rhodora 7: 116. 1905. 

Cells large, only slightly curved, about 15 times as long as 
wide, inner margins nearly strmght, ends slightly recurved, apices 
truncate; cell-wall reddish-brown, with nearly 40 striae, composed 
of punctae across ^he surface. 

Length 400/i; breadth 28/1; apices 7-9/a. (Plate 4, 
figure 5.) 

New Hampshire : Intervale 1 

37. Closterium pronum Breb. 

Closterium pronum Br6b. M^. Soc. Sc. Nat. Cherbourg 4: 157. pl. 
2. f. 42. 1856. — Wolle, F.-W. Alg. U. S. 25. pd. 55. f. 22. 
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1887, Desm \] S 10 pi 6 f 22 1892 —W 8t G S 

West, Bnt Desm i IJI Pl ^3 f i ~3 
Cells very elongate, about 50 times as long as wide, nearly 
straight, very gradually attenuated to the narrow but obtuse apices, 
cell-wall colorless or slightly yellowish-brown, smooth or with 
traces of a fine stnation in the older speamens 
Length 320-375 p, breadth 6-8 5 p 
Maine Orono {IV West) 

New Hampshire Pudding Pond, North Conway' 

*38 Closterium aciculare T West 
Clos/ertutH actculart T West Trans Roy Micr Soc 8 153 
y f 16 i860 — W & G S West Bnt Desm x 174 

pi 26 f 18, ig 1904 

Cells very elongate 76 times as long as wide, median portion 
straight, ends somewhat incurved, attenuated very gradually to the 
acutely rounded apices, cell wall colorless smooth 
Length 380/1, breadth %p (Plate 4 figure 7) 
Massachusetts Lake Watuppa, Fall River' 

Not previously reported from the United Stotes 

39 Closterium acutum (Lyngb ) Breb 
Echtnella acuta "Lyngh Hydr Dan 209 pi 6g f G 1819 
Closterium acutum Breb in Ralfs, Bnt Desm 177 pi 30 f 5 
34 f 5 > 1848 —Wolle Desm U S 44 pi y 

f II, 12 1884 —W & G S West, Bnt Desm i 177 

pi ^3 f 9 -H 1904 

Cells small, about 25 times as long as wide, somewhat curved, 
inner margin not tumid, gradually attenuated to the acute apices, 
cell-wall colorless, smooth 

Length 150/1, breadth 6/i (Plate 5, figure ii ) 

Maine Orono (W' fVest) 

Massachusetts Amherst (fF fVest), Weston {IV & G S 
West) , Reading! * 

* 40 Closterium subulatum (Kutz) Breb 
Frustulana sudulata Kutz Syn Diat 538 pi 13 f i 1834 
Closterium subulatum Breb in Cheval Microscop 272 1839 

—W & G S West, Bnt Desm z 179 pl 23 f i6-ig 
1904 
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Cells imall, moderately curved, 13—20 times as long as wide, 
inner margin slightly tumid, gradually attenuated to the acutely 
rounded apices; cell-wall colorless and smooth. 

Length 133-153 /t; breadth 7-12.5 /i. (Plate 5, figure 10.) 

Massachusetts : Reading I Randolph 1 Lake Watuppa, Fall 
River! 

41. Closteriuh uneatuh Ehrenb. 

Closterium lineatum Ehrenb. Infus. 96. pt. 6 . /. 8. 1838. — 

Wolle, Desm. U. S. 43. //. 6 . /. r 6 . 1884. — W. & G. S. 

West, Brit Desm. i: 181. //. 34. /. 7-5. 1904. 

Cells large, elongated, 15-30 times as long as wide, moder¬ 
ately curved, median portion straight, ends more curved and 
gradually attenuated to the broad, truncately rounded i^ces; 
cell-wall yellowish or reddish-brown, with 12-20 striae across the 
surface; zygospores usually double, each part ovoid, walls smooth. 

Length 540-775;!; breadth 19-50;!; apices 6^/i; diameter 
of zygospore 78 ft. (Plate 4, figure 3.) 

Maine : Scarboro {W. Wes^). 

Massachusetts: Near Salem (Bm/ey); Misery Island, off 
Beverly I Stony Brook, Weston I Cedar Pond, North Falmouth I 
Lake Watuf^, Fall River 1 

Rhode Island ; Wainskut Pond, North Providence {Bailty ); 
Nyatt I 

41a. Closterium lineatum costatum Wolie 
Closterium hneatum Ehrenb. var. costatum Wolle, F.-W. Alg. U. 

S. 25. pi. 61. f. 3. 1887 ; Desm. U. S. 45. pi. jo. f. 3. 1892. 

—Johnson, Bull. Torrey Club ax : 286. 1894. 

Cells with coarser and fewer costae. 

New Hampshire : Rochester {Wolle). 

Connecticut : Bridgeport {Johnson, W. & G. S. West). 

*43. Closterium Ralfsii Breb. 

Closterium Ralfsn Br^. in Ralfs, Brit. Desm. 174. pi. 30. f. a. 

1848.— Wolle, Desm. U. S. 46. pi. 7./. 10. 1884.— W. 

& G. S. West, Brit Desm. x : i8a. pi. 34. f. 6, 7. 1904. 

Cells large, 8-10 times as long as broad, moderately curved, 
inner margin much inflated for over half the length of the cell, 
somewhat abruptly attenuated toward the ends, wMch are some¬ 
what produced and incurved, apices obtuse; cell-wall yellowish 
or reddiah-brown with about 30 striae visiUe across the sur&ce. 
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Length 428-496 n ; breadth 52-54/1; apices 10-12 /i. 
Massachusetts : Lake Watuppa, Fall River! 

Rhode Island : Nyatt! 

42a. Closteriuh Ralfsii hybridum Rabenh. 

Closterium Rolf sit, var, hybttdum Rabenh, KiypL-Fl. Sachs. 174. 
1863. — W. & G, S. West, Jour. Linn. Soc. Bot. 33: 284. 
1898 ; Brit. Desm. 1: 183. pi. 2^. /, 8-13. 1904. 

Cells longer than the typical, 13-16 times as long as broad, 
ventral inflation less prominent, apices subtruncate. 

Length 356-682 /i, breadth 24-53 P- >' apices 6-15 /l (Plate 

5, FIGURES 8, 9.) 

New Hampshire; Pudding Pond, North Conway 1 
Massachusetts: Winchester! Reading! Randolph! Eastham! 
Connecticut: Bridgeport {W.&G. S. IVest). 

* 42d. Closterium Saifsil immane var. nov. 

Cells similar to C. Ralfsii, but larger, very tumid, about 9-11 
times as long as wide, rather abruptly attenuated to the rounded 
apices; cell-wall yellow or reddish-brown, with 30-50 striae across 
the surface. 

Length 610-806/1; breadth 67-75/1; apices i i-i 2/1, (Plate 
4, FIGURE 4.) 

Massachusetts : Lake Watuppa, Fall River I 
43. Closterium Braunii Reinsch 
Closterium Braunii Reinsch, Algenfl. Frank 196, pi. I2. f. 5. 
1867, — W. & G. S. West, Trans. Linn. Soc. Bot. II. $: 
236. pi. 13. f. z6, ij. 1896. 

C. arw/a/wwi Wood, F.-W Alg. iii. pl.n.f.6. 1874.—Wolle, 
Desm. U. S. 43. pi. 8.f. 3, /. 1884. 

C. maculatum Hastings, Amer. Month. Micr. Jour. 13: 154. pi. /. 
f. 3. 1892.—Johnson, Bull, Torrey Club 22: 291. pi. 23^. 

f 7. 1895. 

Cells large, very slightly curved or straight, central portion 
straight, then rather abruptly attenuated to the broadly truncate 
ends ; cell-wall yellowish or reddish-brown, with 10-20 striae or 
costae, each made up of a double row of elongated granules. 
Lcmgth 622/1; breadth 43-50/1; apices lo-ii/i. 

Maine : Scarboro (W.& G. S. West). 

Connecticut : Bridgeport, rare {^Johnson). 
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44- Closterium intbrvalicola Cushman 
Gosterium mtervaltcola Cushman, Rhodora 7 : 115. pi. 61. f i. 

1905 - 

Cells rather small, about 10-12 times as long as wide, median 
portion nearly straight, but the ends decidedly curved, very slightly 
attenuated to the squarely truncated apices , cell-wall yellowish- 
brown with about 6 coarse stnae across the surface. 

Length 168^; breadth 15 5/1, ajEcesd/i (Plate 5, figure 5.) 

New Hampshire : Intervale ! 

* 45 - Closterlnm Novse-Anglis sp. nov. 

Cells large, very elongate, 30-35 times as long as wide, very 
slightly curved, median poition straight, gradually attenuated to 
the incurved ends, ventral margin slightly tumid for a large part 
of its course near the middle, apices obtusely rounded; cell-wall 
yellowish or reddish-brown with a thickening and consequent 
darkening at the apices, 6-8 stnae across the surface changing to 
granules near the apices 

Length 930-1080 p , breadth 28-30 p , apices 9-11 p. (Plate 

4, FIGURE I ) 

Massachusetts : Lake Watuppa, Fall River I 

This IS one of the longest speaes recorded for this genus, being 
exceeded slightly by C mourense Playfair, which is however 3-4 
times as wide This is near C Calamus Playfair. 

46. Closterium decorum Breb. 

Clostenum decorum Breb. Mem. Soc, Sci Nat Cherbourg 4: 

151 pi. 2. f. jp 1856 —Wolle, Dcsm. U. S. 43. pi. 7. /. 

I. 1884 —W. & G. S. West, Brit. Desm. i: 184. pi. 17. f. 

7, 8 1904. 

C. Delpontn Wolle, Bull. Torrey Club 12: 2. 1885; F-W. 

Alg. U. S. 25. pi. 55. f. p. 1887; Desm. U. S. 45. pi. 6. 

f. p 1892. 

Cells large, 12-16 times as long as wide, median portion of 
inner margin tumid, outer margin moderately curved, gradually 
'Attenuated to the truncately rounded apices; cell-wall yellowish- 
brown, with 15-18 striae across its surface. 

Length 325-540;/; breadth 24-48;/; apices 6-9 ;l (Plate 
4, FIGURE 2.) 

Maine: Scarboro(W'. Wtst'y 

New Hampshire: Pudding Pond, North Conway! North 
Woodstock! 
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Massachusetts r Halifax I Lake Watuppa, Fall River I Gay 
Head, Marthas Vinesrard! Gibbs Pond, Nantucket! 

Connecticut: Bridgeport and Easton (Johnson, W. S' G. 
S. West). 

47. Closterium KOtzingii Breb. 

Closterium Kutzingu Breb. /. c. 156. pi. 2. f. 4.0. 1856. — Wolle, 

Desm. U. S. 47. pi. 8. f. 8. 1884. —W. & G. S. West, 

Brit. Desm. i: 186. pi. 25. /. 6-11. 1904. 

Cells of medium size, 18-26 times as long as broad, nearly 
straight, median portion of cell fusiform, both margins of about the 
same convexity, attenuated at each end into long colorless processes, 
apices slightly incurved, rounded and slightly enlarged ; cell-wall 
colorless or light yellowish-brown with lo-i 5 striae visible across 
the cell. 

Length 325-460/1; breadth 13-22/1; apices 2.5-3 /i. (Plate 

4, FIGURE 13.) 

Maine: Pushau Stream 

New Hampshire: Pudding Pond, North Conway! Hills 
Pond, Alton I 

Massachusetts: Winchester! Randolph! Bridgewater! Lake 
Watuppa, Fall River 1 Westpo rt! Cedar Pond, North Falmouth! 

48. Closterium rostratum Ehrenb. 

Closterium rostratum Ehrenb. Phys. Abh. Akad. Wiss. Berlin 

67. 1833. —Wolle, Desm. U. S. 46. pi. 8. f. i-j. 1884.— 

W. & G. S. West, Brit. Desm. i: 188. pi. 26. f. i-S- 1904. 

Cells of medium size, 14-18 times as long as wide, slightly 
curved, median portion fusiform, inner margin more convex than 
the outer, attenuated at each end into long slightly incurved proc¬ 
esses, shorter than in the preceding, ends slightly enlarged ; cell- 
wall yellowish-brown with 25 or more striae across the surhice. 

Length 360-420/1; breadth 19-25 /i; apices 3-4.5 /<. (Plate 
4, FIGURE 14.) 

Maine: Between Orono and Bangor (W. West); Pushau 
Pond (Han’ey). 

Massachusetts: Amherst (W. West); Bridgewater! Pond- 
ville! Lake Watuppa, Fall River! 

48a. Closterium rostratum brevirostratum West 
Closterium rostratum, var. brevirostratum W. West, Jour. Roy. 

Micr. So. 1889: 17. pi. 2. f. 9. 1889.—W, & G. S. West, 

Brit. Desm. x : 189. pi. 26. f. 6-8. 1904. 
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Cells with shorter and less attenuated apices. 

Massachusetts: Amherst (IT. fVfst). 

49. Closteriuh setacbum Ehrenb. 

Closterium setaceum Ehrenb. Infus. 97. pL 6. /. p. 1838.— 

Wolle, Desm. U. S. 47. pi. 8. f. 6, 7, 9-11. 1884. — W. & 

G. S. West, Brit. Desm. i: 190. pi. 26. f. 9-rj. 1904. 

Cells small, very slender, nearly straight, 35-45 times as long 
as wide, median portion fusiform, both margins equally convex, 
extremities prolonged, very slender; cell-wall colorless or slightly 
yellowish-brown, with about 12 or 13 fine striations across the 
surface; zygospore cruciform. 

Length 235-465 p , breadth 6-10p ; apices 1-2.3 /“■ (Plate 
4, FIGURES 15, 16) 

Maine : Spencer Pond, East Middlesex I 

New Hampshire : Pudding Pond, North Conway ! 

Massachusetts : Near Salem (^Batlep); Reading I Randolph 1 
Bridgewater, zygospores' Halifax 1 Lake Watuppa, Fall River I 
Nantucket! 

Rhode Island : Providence {Bmley ), Nyatt! 

The following forms of ClosUrtum are not included in the 
above records: 

“ Closterium decussatum Kg.” 

Recorded by Wolle from Gilder and other ponds on Mt. Everett, 
Mount Washington, Mass. What Wolle had is a perplexing 
thing, as I collected in Gilder Pond in 1907 and failed to find any¬ 
thing correspondmg to many of the forms described by Wolle from 
that locality. 

Closterium nasutum Nordst. 

Recorded by Wolle from ” Ponds, Berkshire Mountains, Mas¬ 
sachusetts.” I have failed to find anything corresponding to this 
species. 

Closterium subanoustatum West 

This was described from Maine, “ Bog between Orono and 
Bangor.” It is close to some forms of C. angustatum, var. clav- 
atum Hastings. 

Boston Socirnr of Natukal Hivfosy. 

KjwUuuOIob «r pfartM s-B 

Puts 3 

Flo. I. CUatrum Cynttua De Not. X 450w 

a. «< '• •• i7goipan,X450- 
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CloUtrtum Arcktrianum acre, X 3So. 


4. 


Malmet Borge, X 


s- 


•* “ apex. X 600. 
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parvutum N#g. x 350- 
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** 

“ “ X300. 
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bicurvum Brtb X 30O- 


9 - 


Vina Focke, X 35° 
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At teialum Ehrenb X 350’ 
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“ etectum Klebs, X 350 - 


12 


anguttatum ctavatum Hastings, X i^. 


13. 

** 

costatum Corda, X *SO- 


14. 


“ iVttltt Cushman, X 30O' 

** 
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rtgulart Brtb. X *5° 
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dtdymotoeum Corda, X 3S<> 


17 


macilentum Brib X 35‘>‘ 

** 
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juntidHut Ralfs, X 3So- 
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“ bremut Roy, X 35° 
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Cletterium Nmae-Angltae ip nov X **5 
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decorum Brtb X 350* 
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Imeatum Ehrenb X >50 
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Jialfin tmmane nr IK)». X a»S 
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Prttehardrtmum Arch. X 3«». 
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6. 


aeerotum elougatum Brtb X *50. 


7. 


aatmUrt T. West, X »50. 
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hUtrale Gay, X 35® 


9. 


Lethltmn KUtt X 3®® 


10. 


moHiltferum (Boiy) Ehrenb. X 3®®- 
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Ehrenbergn Menegb. X *5® 

** 

12. 


Dtanae Ehrenb X 3®®- 


«3- 


KdHtngn Brtb. X S®®- 
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roriratum Ehrenb. X 3®® 


«5. 


se/aeeum " X 3°®- 


16 


“ zygospore, X 35® 


«7- 


Toxtm West, X 35®. , 


18. 


Lunula (Mdll.) Nitzsch, X 1*5 
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Clo^tnum Pteudodianat Roy, X 3<»- 

** 
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3- 

** 

y<r»Mr>> Ralfs, X 35® 


4. 
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tnitrvalieola Cushman, X 3®®- 

•* 

6. 


dufymotoeum Corda, X *®0. 


7. 


Lunula maximum Borge, X **5. 
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Palfiii Ayiridum JMitnh. X IS®. 

** 

9. 


“ " “ ‘Ip. X 45®. 


10 


tubulatum (Katz.) Brtb. X 45®. 


IX. 

*• 

aeutum (Lyngb.) Brtb. X 4®®. 

“ 

X 2 . 


Ettarale Gay, zygoapwe, X 4®®. 









New ferns described as hybrids in the genus Dryopteris 

Philip Dowiu. 

During the past five years I have been interested in the study 
of our native ferns in the field; and in our woodland swamps on 
Staten Island, and elsewhere in the vicinity of New York, I have 
occasionally met with forms that are not referable to any one 
recognized species but have characteristics in common with two 
known species I do not refer to sports or mutants, which I have 
found also, and which can usually be referred definitely to some 
one species. The most plausible explanation in thb case of these 
ferns is that they are hybrids, or that they have at least originated 
as hybrids between the two speaes whose characteristics they share, 
and as such they are here described in accordance with our Ameri> 
can code At all events they are new and deserve to be described 
and named It should be borne in mind that these ferns grow in 
moist woodlands or in swampy places, where the conditions are 
favorable for the mingling of the gametes, and that natural hybrids 
may thus be easily produced. This was mentioned in Torrtya 6: 
208, 1906, in an article entitled “Observations on the Occurrence 
of Boott’s Fern,” although at that time I was rather skeptical about 
hybrids among ferns. That hybrids do occur among ferns has 
bwn experimentally proved by Miss Margaret Slosson and others. 
By selecting and manipulating the prothallia with their anthetidia 
and archegonia. Miss Slosson produced a hybrid between Dryop- 
terts cnstata and JD. tnargtnalts which looks the same as the natural 
hybrid described by G. E. Davenport as D. cristata x marginahs. 
Miss Slosson produced also, in a similar manner, a hybrid resemb¬ 
ling Asplemum ebenotdes Scott. In his “Index Filicum” Carl 
Christensen recognizes a number of hybrids, of which he includes 
three or four in the genus Dryoptens, four if we include D, pitts- 
fordensis, of which he is not certain, but which is undoubtedly D. 
margtnalis x sptnulosa, as suggested by Miss Slosson when she 
described it The other three recognized in the Index I^licum are 
D. FtUx-mas x sptnulosa (A. Br.) C. Chr., D. cristata x nutrginaUs 
135 
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Dav., and D. cristata x spinulosa (Milde) C. Chr. The last has 
been considered by many botanists the same as our Boott’s fern, 
but Christensen puts this as doubtful, and in my opinion they are 
not the same. 

Dryopteris cristata X SPINULOSA (Milde) C. Chr. 
Aspidium cristatum x spinulosum Milde, Nova Acta Acad. Leop.- 

Carol. 36 : S33. 1858. 

Dryopteris cristata x spinulosa C. Chr. Index Filicum 259. 1905. 

Of this fern I have collected specimens near Suffem, N. Y., 
39 ^ 7 ^ July 23, 1905, and 327^, October 6, 1907, Ocean Terrace, 
Staten Island, August 2, 1905, and soij, July 15, 1907; 

Bulls Head, Staten Island, 4380a, June 10, 1906, and 5053, July 
34, 1907. 

This differs from Boott's fern in having glabrous indusia, sori 
farther from the midvein, in being less deeply cut, having the 
stipes less chaffy, and the scales a paler brown. 

Dryopteris cristata x Intermedia nom. nov. 

Aspidium Boottii Tuckerm. Hovey’s Mag. 9: 145. 1843. 

Aspidtum spinulosum Boottii D.C. Eaton in A. Gray, Man. ed. 5, 

665. 1867. 

Dryopteris BoottuUn^^m. Our Native Ferns, ed. 4, 117. 1893. 

This occurs frequently in our woodland swamps. 

The probability that this fern is a hybnd has been often stated 
and commented upon, and by many the opinion is held that it is 
a hybrid between D. cristata and D. spinulosa, as stated above. It 
differs from that fem in being more deeply cut, usually bipinnate, 
more chaffy at the base of the stipe, having the scales darker, the 
indusia and the under side of the blade glandular, and the sori 
nearer the midvein. 

Dryopteris Clintoniana x intermedia hyb. nov. 

Rhizome stout, chaffy: stipes 10-40 cm. long, densely chaffy 
at the base with thin hght-brown scales, which have usually a 
darker center; blades ovate-lanceolate to oblong-lanceolate, 20-75 
cm. long, I s-25 cm. wide, acuminate at the apex, slightly nar- 
rowed at the base, pinnate-iannatifid to twice pinnate; pinnae 
oblong-lanceolate to triangular-lanceolate, acuminate, broadest at 
the base, the upper pniiatifid, the lower pinnate toward the base 
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m the fertile fronds; pinnuUe lo-i 5 pairs, linear-oblong to oblong, 
acute or obtuse, somewhat falcate, serrate or the lower incised, 
the lobes spinulose-toothed with appressed teeth ; sori nearer the 
tnidvein than the margin, indusia thin, reniform, glandular, not 
huge. 

In general appearance this fern resembles the Clinton fern 
more than the other, but it differs from that fern in the deeper 
cutting of its pinnae and in having glandular indusia, which are 
also smaller. It differs from D. intermedia in its more elongate 
shape, in the greater difference between its sterile and fertile fronds, 
in being less cut or divided, and in having the sori nearer the mid¬ 
vein. It resembles Boott’s fern, D. cnstaia x intermedia, more 
than it does any other. This is to be expected when we consider 
that they have one parent species in common and the other {D. 
cristata and D. Cltntomana) so closely allied that most botanists 
have heretofore placed one as a vanety of the other. It differs 
from Boott's fern in being usually larger, wider in proportion to the 
length, being less deeply cut, having' the pinnulae more falcate, the 
teeth more incurved or appressed, and the sori nearer the midvein. 
In the type locality and near Cornwall, Conn., vigorous plants of 
this fern were not rare. In the type locality I should call it fairly 
abundant, as abundant as Boott's fern, which grows in luxuriance 
in that locality. It was found associated with the alleged parent 
species in the following localities, except Bulls Head, where I have 
found only one plant of this fern and no plant of D, Clintoniana. 

New Jersey : Swamp above Lake Macopin, near Newfound¬ 
land, September 3, 1906, Dowell 4606, type; July 27, 1907, 
5069. 

New York : Suffem, July 23, 1905, Dowell^928, October 6, 
1907,5269; Bulls Head, Staten Island, August 3, 1905,^99// 
Richmond, August 17, 1905, 4049. 

CoNNKCTicOT : Cornwall, July 4 and September 10, 1907, R. 
C. Benedict 72 and 26j. 

Dryopteris CUntoniaiut x Goldiana nom. nov. 
Dryopteris Goldieana eelsa Palmer, Proc. Biol. Soc. Wash. 13; 65. 

1899. 

' Rhizome thick, chaffy: stipes 20-50 cm. long, densely chaffy 
at the base with thin light-brown scales having a darker center, or 
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with some thick dark-brown elongated scales; blades pinnate 
pinnatifid, acuminate, the sterile triangular-ovate to ovate-lanceo¬ 
late, 20-50 cm long, 15-25 cm. wide, fertile blades ovate-lan¬ 
ceolate to oblong-lanceolate, narrowed at the base, 40-80 cm. 
long, 20-35 cm- wide; pinnae deeply incised, sometimes divided 
at the base, ovate-lanceolate to oblong-lanceolate, acuminate, in 
some fronds the upper broadest at the base while the lower are 
narrowed at the base, in other fronds the lower broadest at the 
base while the middle and upper ones are broadest near the mid¬ 
dle ; pmnulae or lobes of the pinnae 10-20 pairs, oblong to 
oblong-linear, obtuse or acutish, falcate, appressed-serrate or 
those of the lower pinnae slightly incised , sori near the midvein, 
indusia thin, glabrous. 

In general appearance this fern resembles the Clinton fern, 
with which it has been placed by some, while others have referred 
it to the Goldie fern. It differs from the former in having some 
of the thick dark-brown scales characteristic of the latter, and in 
having some of the pinnae narrowed at the base. 

It differs from the Goldie fern in having fewer of the thick 
dark scales; the fronds usually more narrow, more gradually 
tapering, and more narrowed at the base; the basal pinnulae 
longest on a portion of the frond, the upper in some, the lower 
in others. 

New York : Swamp near South Avenue, Staten Island, October 
9, 1904, Dowell 3558, type; low woods. Lower Genesee, near 
Rochester, fV. H. Lennon, June 16, 1895. 

New Jersey; Springdale, near Newton, Dmvell 4.^2^ and 
5033^ July 4 and 22, 1907. 

Vermont : Swamp near Willoughby Lake House, August 21, 
1896, “ex herb. E. Sr C. E. Faxon." 

North Carouna : Chapel Hill, September 1907, W. C. Coker. 

Virginia : Dismal Swamp, June 8,1899, Willtam Palmer 24.^ 
i,j, and k, labeled “ D. Goldieana celsa, paratype." This last was 
reported as growing on logs, the others grew in the soil. 

Dtyopteris Goldlana x Intormedla hyb. nov. 

Fronds 7.5-12 dm. long, about 3 dm. wide: stipes 25-40 cm. 
long, densely chaffy at the base with thick dark-brown linear-lan¬ 
ceolate scales and thin membranous scales, the latter extending 
on the rachis; blades 50-75 cm. long, about 30 cm. wide, ovate 
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to oblong, bipinnate; pinnae oblong to oblong-lanceolate, mostly 
broadest toward the middle, the lowest unequally ovate-lanceolate, 
those near the middle of the blade most divided; pinnulae oblong 
or lanceolate, falcate, acute, large, incised, the lobes spinulose- 
toothed ; sori slightly nearer the midvein than the margin, nearly 
terminal on the veinlets; indusia thin, glandular, not large, inter¬ 
mediate in cell-structure between those of D. Goldiana and D. 
intermedia. 

In general appearance this fern looks like a large overgrown 
D. intermedia, but it differs from this in having the thick dark 
scales characteristic of D. Goldiana and the sori nearer the mid¬ 
vein. It differs from the Goldie fern in the cutting, of the frond 
and in having glandular indusia, while it resembles this fern in its 
shape and size, in the shape of its pinnae and the falcate shape of 
the pinnulae, and in the character of its scales. 

Type specimens are in the herbarium of the New York Botan¬ 
ical Garden, collected by Professor L. M. Underwood, August, 
1899, near Jamesville, New York, in a locality abounding in 
D. intermedia and having occasional patches of D, Goldiana. 

Diyopteris Goldiana x marginalia hyb. nov. 

Rhizome short, thick, densely chaffy: fronds erect or ascend¬ 
ing. S“i I dm. tall; stipe 20-35 cm. long, densely chaffy at the 
base with thick dark-brown linear-lanceolate scales mixed with 
thin membranous scales, the latter extending on the rachis; 
blade bipinnate, abruptly acuminate, the sterile triangular-ovate 
to ovate-lanceolate, 15-50 cm. long, 10-20 cm. wide, pinnate- 
pinnatifid; the fertile ovate-lanceolate to oblong-lanceolate, 30-75 
cm. long, 20-3 5 cm. wide, bipinnate; pinnae ovate-lanceolate to 
oblong-lanceolate, long-acuminate, broiulest toward the middle ; 
pinnulae oblong to oblong-linear, falcate, acute or obtuse, serrate 
or incised, decurrent on the rachis, those on the lower side of the 
basal pinnae sometimes conspicuously elongated; sori about mid¬ 
way b^een the margin and the midvem, or nearer the margin, 
indusia firm, glabrous, not large. 

In general appearance, as well as in detailed characteristics, 
this fern is intermediate between its alleged parents. Large fronds 
suggest D. Goldiana in appearance while the smaller look like D. 
marginalis, but all the specimens and the several plants examined 
showed scales characteristic of both spedes, their sori are interme¬ 
diate in position, and the indusia intermediate in character. Its 
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relationship to the Goldie fem is established by the presence of the 
unmistakable dark elongated scales, while its relationship to the 
marginal fem is shown by the character of the indusium and the 
shape and color of the frond,—the characteristic dark bluish- 
green upper surface and the glaucous appearance of the under 
side. It differs from the latter by its larger size, by its thick dark- 
brown scales, and by the position of the sori away from the 
margin. It differs from the Goldie fem in having the fertile fronds 
bipinnate, in the greater difference in color between the two sur¬ 
faces of the frond, in having thicker indusia and the sori midway 
between the midvein and margin. 

About a score or more plants of this fern were found along 
the edge of a large swamp west of Springdale, near Newton, New 
Jersey, on July 4, 1907, Dowell type. On July 22 another 
plant {ho jojs) of this fem was found in a different part of the 
swamp. The marginal fem is common and the Goldie fem is 
occasional along the edge of the swamp 

Most of the specimens cited above are in the herbarium of the 
New York Botanical Garden. 

In conclusion I may add that this paper is not intended pri¬ 
marily as a contention or a defense for the theory of hybridity. 
The principal pmnts on which I base my opinion that these 
ferns are hybrids, may be summed up briefly as follows: Each 
fem has characteristics common to two species and cannot be 
referred to any one previously desenbed species alone, except in 
the case of Boott's fem, which has been described as a spedes; 
they have a tendency to be sterile, the sporangia being largely 
abortive; they occur only occasom'ally, and rarely in large num¬ 
bers in any one locality; they grow in places favorable for the 
mingling of the gametes; they are found usually associated with 
the suRiosed parent spedes; hybrids among ferns have been 
experimentally produced, and are known to exist. 

Port Ricumomo, N. Y. 



The correlation of flower- and fruit-structure in Carica Papaya 

P J. WmuL 

The papaya {Carica Papaya L.) is a small tree,—dioecious, or 
rarely bearing perfect flowers. The normal staminate flower is 
funnel-shaped with a long slender tube, the lobes being shorter than 
the tube and with ten anthers inserted in the throat of the corolla, 
the pistil being abortive. The normal pistillate flower is lai^r 
than the staminate and has distinct petals and a sessile ovary, which 
is large, round or angular, and contains numerous ovules. The 
stigma 18 sessile and five-rayed, with rays ultimately branched to 
six or more flattened lobes, and the stigmatic area extending a 
short distance around upon the dorsal surface (pig. t, a; for the 
sake of clearness only one of the five rays is shown). 


0 0 5 

a bod 

Fio I. Ihstibof Caru* Pcpay ihowing di&rent fomuof ftigma. (Enltrged 
■boot 1 / 5 .) 

During the summer of 1904 the attention of the writer was 
called to a rather unusual difference in the shape and size of the 
individual fruits on a papaya growing in the garden of the Sub¬ 
tropical Laboratory. Ilie plant, being old, ceased to bear in the 
autumn and died later, but a cutting bad fortunately been rooted 
successfully during the summer, and was planted out in the 
winter. Recalling the interesting fruits noted on the parent tree, 
141 
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the development of this plant was watched with great interest. In 
July, 1905, the first flowers appeared. For several weeks all 
blossoms were staminate. In August several hermaphrodite flowers 
opened, which are rather rare in this species. By far the greater 
number of the flowers were staminate, but as the plant grew larger, 
quite a number of perfect flowers appeared in the axil of every 
leaf. On examination it was found that the structure of these 
flowers varied to a remarkable degree. Three distinct types of 
flowers were easily recognized: (i) those resembling a pistillate 
flower more than a staminate, large, tube one-half as long as lobes, 
anthers inserted in the throat of corolla, ovary large, angular, 
stigmatic end superior to anthers, ovules numerous, stigma nor¬ 
mal ; (2) those with the characters of both the staminate and pis¬ 
tillate flowers equally present, tube longer than in the type 
described above, ovary not so large, one or more of the stigmatic 
rays abortive, in some instances only a rudimentary ray being 
present (fig. i, c and d)\ (3) flowers approaching more closely a 
staminate flower in structure than either of the two classes men¬ 
tioned, having the tube and lobes of equal length, ovary small, slen¬ 
der, ovules few, stigma reduced to a stigmatic area at the apex of 
the ovary (fig. i, i), inferior to or level with the anthers. It was 
noted also that the pollen masses were released just before or 
about when the flowers opened where it was inferior to or on a 
level with the anthers and in some instances, at least, where this 
organ was superior to the anthers. 

In order to determine whether the development and formation 
of the fruit might be correlated with the structure of the flower, a 
series of notes was taken upon a number of flowers all on the same 
tree. In most instances the bisexual flower-buds were bagged 
with small paper sacks before they opened, the sack being retained 
until the flower had faded and the ovary was beginning to develop. 
Numerous small black ants frequent the flowers of the papaya to 
get the honey secreted, and to prevent a possible cross-pollination 
by these insects a broad band of cottqn was tied around the trunk 
of the plant, which prevented their ascent. It may be mentioned 
here that bees or other large flying insects do not seem to act as 
fertilizing agents in this species, the pollen evidently being carried 
by the wind, or, more probably, by small insects, from the stami- 
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nate flowers to the pistillate. All the male flower-buds on the 
plant were picked before they opened to prevent a possible con¬ 
veyance of pollen from them by the wind to the flowers not bagged. 
Twenty-three flowers were numbered as they opened and the dif¬ 
ferences in their structure noted. Seven of these were not bagged. 
Of the flowers that did not set fruit, two had small ovanes with 
stigma reduced to a stigmatic area at the apex of the ovary, one 
of these two not being bagged. Five fruits were injured by insects 
so that they dropped or ripened prematurely and one was cut to 
give the other fruits more room. The first fruit was picked April 
23, 1906, and the last June 26. As they were tested each fruit 
was weighed then cut through the center longitudinally with a 
sharp knife and an outline of the fruit and cavity traced on a paper. 
The dried seed from each fruit was also weighed. That the her¬ 
maphrodite flowers do not need external aid in pollination and 
that they are fertile with their own pollen was fully demonstrated, 
as in no instance were the flowers hand-pollinated. The chances 
that the unbagged flowers were fertilized by the wind were also 
exceedingly slight, as no male plants were growing in the vicinity. 
The supposition that the characters of the flower might be corre¬ 
lated with the form and size of the fruit was fully borne out and is 
best illustrated in the accompanying photograph (Pio. 2) of the 
tracings of six fruits. By referring to the following notes corre¬ 
sponding to the numbers above the outlined fruits it will be seen 
that where the ovary was small and slender, with rays in the stigma 
nearly aborted, the fruits grew comparatively small, cylindrical and 
oblong, almost solid, with exceedingly small seed-cavity containing 
few seeds, while where the pistil was normal, or nearly so, the 
fruits grew large, more or less angular, with the apical end dis¬ 
tended, and the cavity containing a large number of seeds. 

Unfortunately, no fruits matured from flowers where the stigma 
was rayless, as the fruits dropped, being injured by insects. The 
following notes all refer to hermaphrodite flowers: 

No. 2. October 5, 1905. Flower bagged; tube long; ovary 
slender; stigma reduced to stigmatic area at apex of ovaiy with 
one short ray like fioure i, r; mature April 23 ; weight of fruit 
600 grams; seed-cavity small; weight of dried seeds 2 grams. 
(figure 2, no. 2.) 
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No. 4. October 7, 1905. Flower not bagged; tube lOTg; 
ovary slender; stigma reduced to sdgmatic area at apex of ovary 
with short ray like figure i, c, mature April 23 ; weight of fruit 
345 grams; seed-cavity very small, containing few seeds; weight 
of dried seed one gram. (Figure 2, no. 4.) 

No. 7. October 10, 1905. Flower bagged; tube long; 
ovary slender; stigma reduced to sdgmatic area at apex of ovary 
with three short rays, about like figure i, </; fruit mature April 
23 I weight of fruit 520 grams; seed-cavity small, containing few 
seeds; weight of dried seed 2 grams. (Figure 2, no. 7.) 

No. 15. October 17, 1905. Flower bagged; tube short; 
ovary large and angular, stigma normal like figure j, a; fruit 
mature May 8 ; weight of fruit 2115 grams ; seeds numerous and 
more than lining cavity; weight of dry seed 15 grams. (Figure 
2, no. 15.) 

No. 16. October 18, 1905. Flower bagged; tube short; 
ovary veiy large and angular; stignu normal like figure i, a; 
fruit mature May 31 ; weight of fruit 1620 grams; cavity well 
filled with seed; weight of dried seed 15 grams. (Figure 2, no. 
16) 

No 17. October 18, 1905. Flower bagged; tube short; 
ovary very large and angular; stigma 4-rayed, otherwise normal; 
fruit mature June 6; weight of fruit 1920 grams; weight of dried 
seed 16 grams (Figure 2, no. 17.) 

The fruits developed from flowers in which the stigmatic rays 
were almost entirely abortive contained several undeveloped ovules, 
and the fruits were smaller than those developed from flowers 
where the stigmatic area was large. No. 14, flower bagged, was 
an interesting exception. The flower to this fruit was similar to 
that of no. 15. On maturity the fruit weighed 580 grams. Of a 
large number of ovules veiy few had developed to seed, which, 
dried, weighed only 0.75 gram. The general outline of the fruit 
was similar to that of no. t $ and the seed-cavity was proportion¬ 
ately as laige. It is possible that the inferior size of this fruit 
may have been due to imperfect pollination, so many ovules hav¬ 
ing failed to develop, and it may partly be the cause of the 
size of nos. 2, 4, and 7 also, although it is believed that a differ¬ 
ence in the structure of the pistil is the greatest factor in detennin- 
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ing the growth and development of the fruits, in view of the fact 
that the number of ovules is small and the wall of the ovary thick 
where the stigma is small, while the number of ovules is great and 
the cavity large and the ovary wall thin where the stigmadc area 
is large. 

The seed from the different fruits was saved and planted in 
1906. A large number of these seedlings perished, unfortunately, 
in the humcane in October and the severe freeze of December 
the same year. Of those that survived a very much larger num¬ 
ber proved to be hermaphrodite plants than is the case with seed¬ 
lings grown from fruits commonly found in the market. 

ii(§d 

Fio. 3. Oatlmei of CruiU of Carua Papoya. (About 1/6 natuial nie ) 

Since the above notes were made, the flowers on a large number 
of papaya plants have been examined. Few hermaphrodite plants 
are found, but, in all trees bearing bisexual flowers that have been 
noted, the variation in the structure of the flowers, as stated above, 
has been recorded. 

The papaya, as commonly propagated at present, has too large 
a percentage of worthless seedlings to be commercially profitable. 
Good material for cuttings is, from the nature of the tree, difficult 
to obtain and is so difficult to root without bottom heat—seldom 
or never used in rooting plants in the tropics or subtropics — that 
this mode of propagating a good vanety does not commend itself. 
It has been demonstrated at the Subtropical Laboratory that in¬ 
arching can be done, but this is necessarily a slow and cumber¬ 
some method of propagation. 

An attempt to originate a variety of papaya by inbreeding 
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would probably be more successful if the flowers were hand-pol¬ 
linated with their own pollen than if pollination were accomplished 
with pollen from flowers diflfering in structure. It seems quite 
probable that in a batch of seedlings grown from an individual 
fruit with small seed-cavity and few seeds — the flowers of course 
being bisexual — some seedlings would have a §freater percentage 
of flowers that would develop this type of fruit, which would be 
preferable commercially to fruits with large cavities containing 
numerous seeds. It is probable that by inbreeding and rigid 
selection for several generations a variety of papaya bearing all its 
fruits of this type might be originated, which, the flowers being 
self-pollinated, would reproduce itself true to the variety. 

SUBTtOPICAL Labosatory, Miami, Flokida. 



Sorosporium Ellisii Winter, a composite species 

H. S. Jackson 

In October, 1907, the writer collected a Sorosporium on 
Artsitda dickotoma in the vicinity of Newark, Delaware, and 
found on examination that it i^reed with specimens on the same 
host referred to Sorosporium EUisu Winter. An examination of 
the specimens in Ellis & Ev. N. A. Fungi, led me to believe that 
Sorosporium EUisu as described by Winter was a composite 
species. 

Winter based his Sorosporium EUisu on two collections sent 
him by Mr. J. B. Ellis. One of these collections was made by 
Mr. Ellis on Andropogon virgttttcus at Newfield, N. J., Oct, 1880; 
the other on Anstida dichotoma by Mr. Wm. Trimble in Chester 
Co., Pa., Sept, 1880, and communicated to Mr. Ellis by Dr. 
Martin. Recently I had the opportunity of examining material in 
the Ellis and other collections in the herbarium of the New York 
Botanical Garden, and became convinced that the form on Andro- 
pogon is spedfically distinct from the one on Anstida. 

In separating these two forms into species, the question arises 
as to which shall be quoted as the type of Sorosporium EUtsu. 
The original description appeared simultaneously in Hedwigia aa : 
2. Ja 1883, and in Bull. Torrey Club zo: 7. Ja 1883. In Hed¬ 
wigia, Anstida is the first host mentioned, while in the Bulletin of 
the Torrey Botanical Club, Andropogon is mentioned first It is 
seen that as far as the original description is concerned neither 
specimen can be said to have priority. As to the date of collec¬ 
tion, the form on Anstida was collected in September, 1880, while 
that on Andropogon was taken in October, 1880, as is shown by 
the data on the envelopes in the Ellis collection. This fact might 
lead some mycologists to give precedence to the form on Anstida. 
However, Winter named his fungus in honor of Ellis, and it 
seems proper to consider the specimen collected by Ellis as the 
type. 
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Sorosporium ElHsU Wmttr, therefore, should refer to the form 
on Andropogon, which has the following distribution :* 

On Foaceae: 

Andropogon mrgtnicus L. New Jersey. 

Andropogon scoparius Michx. Connecticut, Illinois, Kansas. 

Type Localiti’ : Newfield, N. J., on Andropogon virginicus L. 

Exsiccati : Seym. & Earle, Econ. Fungi C j 8 ; Ellis & Ev. 
N. A. Fungi logg. 

The two specimens of the original collections on Andropogon 
and Ansttda are marked (probably by Ellis) Sorosporium Ellisii 
Winter f. Andropogonts and f Arutidae respectively. The name 
Sorosporium Aristtdae is, however, untenable.f The following 
name with description is proposed for the form on ArtsHda. 

Sorospoiitun confusmn sp. nov. 

Son in the ovaries, enclosed by the enveloping glumes, elon¬ 
gated, tapering above, 3 mm. in length, provided with an incon¬ 
spicuous membrane which ruptures irregularly: spore-balls irreg¬ 
ular, subglobose or elongated, 30-ioo/r in length, at first firm, but 
easily separating into spores: spores subspbencail or polyhedral, 
frequently flattened and so appearing elongated or subcircular in 
section, according to view, mostly 12-14/1, occasionally only 10 p 
and reaching 15.5/i in length; wall verruculose. 

On Foaceae: 

Aristida dichotoma Michx. Fennsylvania, Trimble; Ohio; Dela¬ 
ware, Jackson. 

Aristida purpurascens Foir. (?) Alabama, Underwood. 

Type locality : Newark, Delaware, on Aristida dichotoma. 

Distribution : Delaware to Ohio and Alabama. 

Exsiccati : Ellis & Ev. N. Am. Fungi /^p^. 

The two species are easily separated by the character of the 
sorus. In 5 . EUisU the whole infloresence is affected, in S. con- 
fusum only the ovaries. The spores in the latter are somewhat 
smaller than in the former. 

The Delaware specimen is selected as the type because it is 
the best material we have seen. The specimens in Ellis & Ev. 
N. A. Fungi /^p^ are mostly barren. This fact, together with 

•Taken from Clinton, N. A. Floni 7; 39. 1906. 

tSee SMcnrdo, Sylloge Fungorom 13: 133; Svniporutm ArtUUat'Sm. (na- 
pnblUbed ?). 
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the small number of collections made, probably accounts for this 
species having been so long overlooked. The type specimen has 
been deposited in the herbarium of the New York Botanical Gar¬ 
den. The Alabama material differs from the type in its slightly 
darker spores. The Ohio material has not been seen, but is here 
included on the authority of Clinton (/. c). 

The writer here acknowledges the kindness of the officials of 
the New York Botanical Garden in giving him unrestricted use of 
their library and herbarium. 

Agricultoral Expsrimrnt Station, 

Nrwark, Dslawarb 
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BRACHIOLI JEUNEA 

The genus Bracluohjtutua includes between twenty and thirty 
recognized speaes About half of these aie American, the others 
being found in eastern Asia or among the islands of the Pacific 
No speaes has as yet been reported from Afi ica Although essen¬ 
tially tropical in its distribution the genus reaches its northern 
hmits in Florida and Japan and its southern in Australia and Pata¬ 
gonia Since the fiist species described by Spruce is B laxtfolta 
(Tayl) SchiflTn , this may be considered the type of the genus It 
was onginally described from specimens collected by Jameson in 
Ecuador but is now known also from Bolivia 

With scarcely an exception the speaes of Brachwlejeunea are 
found on trees or on rotten logs In many cases they grow mixed 
with other Lejeuneae or with FruUantai but they sometimes form 
extensive mats by themselves The plants are usually more or 
less pigmented and often appear very dark brown or nearly black, 
with httle or no indication of glossiness The prostrate stems 
cling closely to the substratum by means of numerous rhizoids, 
which take their ongm from rudimentary discs at the bases of the 
underleaves The branching is at first irregularly pinnate, but the 
female plants after flowering usually exhibit a false dichotomy 
very much as in Marchtstnta 

The leaves are imbricated and sometimes densely so In dry 

rTl.eBuLijmiifcrlt«ch,i908 (35 97-^54, F'Sh » Ap 1908 ] 
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plants the lobes are suberect and wrapped around the stem, but as 
soon as they become moistened they spread widely (plate 6 , fig¬ 
ure i) and assume a more or less squarrose position. The change 
in appearance is very similar to what is found in the genus MasH- 
golejeunea. The lobes are approximately ovate in outline and vary 
at the apex from rounded to apiculate or acute. The margin is 
usually entire, but, in certain speaes, tends to be slightly serrulate 
in the neighborhood of a female inflorescence. The lobule is 
relatively large and consists of two distinct portions approximately 
equal in size (figures i, 2). One of these occupies the carinal 
region and takes part in the formation of a conspicuous water-sac, 
usually about half as long as the lobe The other is bounded by 
the free margin and is closely appressed to the lobe except at the 
apical sinus where an opening into the sac is to be observed. The 
appressed portion of the free margin bears a series of teeth from 
three to ten in number. These teeth vary greatly in size and in 
form (figures 7-9), but in the majority of cases each tooth is sev¬ 
eral cells long and so strongly curved toward the lobe that it can¬ 
not be straightened out even by pressure on the cover-glass (fig¬ 
ure 12). The outermost tooth, which represents the apex of the 
lobule, vanes from a single projecting cell to a broad and rounded 
projection (figures 10, n). The hyaline papilla is borne at the 
proximal base of this tooth but is displaced to the inner surface of 
the lobule, usually appearing two or three cells from the margin. 
Beyond the apical tooth the long and shallow sinus extends, form¬ 
ing a very acute angle with the outer part of the keel. The latter 
IS more or less arched near the base but tends to be incurved where 
It meets the postical margin of the lobe.' The leaf-cells have thm 
walls but distinct tngones (figure 6). These are usually triangu¬ 
lar in outline, two of the sides being convex and one concave. 
The thin places between the trigones are relabvely wide and rarely 
develop intermediate thickenings. 

The undivided underleaves are rotund to reniform in outline 
and are attached by an arched line (figure i). In certain spedes 
they are distinctly auriculate at the base (figure 14); in others 
they are rounded or even cuneate. The maigins are sometimes 
plane and sometimes more or less revolute; they vary from entire 
to irregularly sinuate but are never distinctly toothed. 
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In the majonty of the speaes two tj pes of branching are to be 
observed, very much as in the genus Bryopteris and in certain 
other genera of the Lgeuntae Holosttpae * In at least one species, 
however, all of the branches seem to conform to the Lejeunta type, 
bemg borne behmd leaves with lobules The FruUama type of 
branching, in which the subtending leaves fail to develop lobules, 
IS largely restricted to robust vegetative axes In a branch of this 
character the subtending leaf is partly inserted on the mam axis 
and partly on the branch, the postical base being slightly revolute 
(figures 2, 13) The first underleaf is usually distinctly bilobed 
and IS displaced in such a way that the branch seems to arise from its 
axil It embiaces the base of the branch and partially enwraps 
the postical base of the subtending leaf The first leaf is of small 
size and complicate-bilobed, but the lobule is explanate and rounded 
at the apex The succeeding leaves and underleaves are normal 
in appearance The Lejeunea type of branching, even where it 
docs not occur in the vegetative portion of a plant, is almost 
invariably associated with subfloral innovations An exception to 
this condition, however, is found in the remarkable B sandvu 
cemts (Gottsche) Evans, of eastern Asia and the Hawauan Islands f 
In this species the bract behind which a subfloral innovation anses 
IS wholly destitute of a lobule and is partially inserted on the inno¬ 
vation Itself 

The inflorescence in BracluoUjtunea seems to be fairly constant 
for a given species and mav be dioicous, autoicous, or paroicous 
The female branch varies greatly in length but is usually distinctly 
elongated Subfloral innovations are invanably present and usu¬ 
ally occur in pairs (figures 4, 5), in raier cases only one innova¬ 
tion IS developed The innovations are often flonferous and give nse 
to the false dichotomy which is characteristic of the genus The 
bracts are scarcely complicate and the lobe is usually more pointed 
than in the leaves In many speaes a wing is developed at the 
base of the keel (figures 4, 5) The bracteole is free or nearly so 
and vanes at the apex from rounded to retuse or shortly bilobed 
The penanth scarcely projects b^iond the bracts unless the basal 
portion elongates with the development of the sporophyte It is 

* Sm Btum, Bull Torrey Qub 34 559 1908 

fTrani Caia Acad 10 419 1900 
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approximately obovoid in shape and rounded to truncate at the 
apex, with a short beak. It is sometimes terete and sometimes more 
or less compressed, but even in the latter case the lateral keels are 
never sharp. The postical surface bears from two to five keels, and 
the andcal surface is either plane or provided with three or four keels 
(figures 21, 22). All of the keels are rounded and are never 
winged or toothed in any way. In pluriplicate perianths they are 
separated from one another by deep grooves, and there is no dif¬ 
ference, except in position, between the lateral keels and the others. 

In autoicous and dioicous speaes the male spikes are long and 
often proliferate at the apex. The bracts are imbricated and tend 
to be smaller than ordinary leaves, but their lobules are relatively 
larger and more strongly inflated. Even here the free margin of 
the lobule is usually more or less toothed. The antheridia occur in 
pairs, and the bracteoles are found throughout the entire length of 
the spike. In paroicous species the bracts are much fewer and are 
essentially like normal leaves; they differ also from the bracts just 
described in bearing the antheridia singly. 

The present genus is in most respects clearly defined. The 
squarrose leaves, the large lobules with teeth along the free mar¬ 
gin, the subfloral innovations usually occurring in pairs, and the 
plicate perianth with unarmed keels afford an excellent combina¬ 
tion of genenc characters. Certain species, however, as Spruce 
has already pointed out, show a relationship with Marchtsinia, 
while others are even more closely allied to the genus Ptychocoleus 
as restricted in the present paper. In most species of Marchtstma 
the free margin of the lobule is also'denticulate and the sub¬ 
floral innovations occur in pairs, but the leaves are not squarrose 
apd their lobes are relatively smaller and very different in appear¬ 
ance from those found in Bracltiolejeunea. The perianth, more¬ 
over, is distinctly compressed and plane on both antical and postical 
surfaces. The characters which separate Bracliioltjeunta from 
Pfyihocoleus will be considered under the latter genus. 

Two species of Brachiolejeunea, B. denaifolia (Raddi) comb, 
nov.* and B, corticalis (Lehm. & Lindenb.) Schiffn., have been re- 

'*ThU spedei 11 oomoiotily known u B. Htohr (Nec«) Sdiifin., in ipite of the 
fact that FrullmMoida <ffliu>/iA^|Raddi tai JimgirwMHMU Httlor Neei have long been 
coniidered qmonyms. Tavdhhn reitortd Raddl’i qiedfic name, bathaa not been fol- 
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ported from the West Indies N\»ther of these has yet been found 
in Puerto Rico, but a third speaes occurs in recent collections from 
the island It is apparently undescnbed and may be charactenzed 
as follows 

Brachiolejeimea insulans sp nov 
Dull-yellowish or brownish-green, sometimes almost black, 
scattered or growing in depressed mats stems o 25 mm in diam¬ 
eter, sparingly pinnate, the branches obliquely to widely spread¬ 
ing, similar to the stem but with somewhat smaller leaves, never 
microphyllous leaves closely imbricated the lobes slightly falcate, 
ovate, I 2-1 7 mm long, o 85-1 2mm wide, rounded to subcordate 
at the base and rounded or very obtuse at the apex, margin entire, 
strongly outwai dly curved from the antical base to the apex lobule 
ovate-triangular in outline, o 85—I mm long, 035-045 mm wide, 
the inflated portion forming a conical water-sac about half as long 
as the lobe keel nearly straight from a more or less arched base, 
usually forming a continuous line with the postical margin of lobe, 
free margin rounded to cordate at the base, usually bearing fiom 
eight to ten more or less distinct teeth, those normally developed 
two or three cells long one or two cells wide at the base and curved 
inward toward the lobe apical tooth very vanable, cells of lobe 
more or less convex, averaging 14/i at the mai^n, 28 x 22 n in the 
middle and 35 x 28/1 at the bast, intermediate thickenings infre¬ 
quent, oval underleaves loosely imbricated, plane, broadly orbic¬ 
ular, o 6-0 7 mm long, o 75-0 85 mm wide, distinctly aunculate 
at the base with crenulate auricles, margin otherwise entire or ir¬ 
regularly sinuate, apex broad truncate to retuse inflorescence 
paroicous ? inflorescence borne on a long branch and innovating 
on both sides , bracts erect spreading, indistinctly complicate and 
unequally bifld, the lobe ovate to oblong i 4 mm long 085 mm 
wide, rounded to obtusely pointed at the apex, margin moie or less 
sinuate and enspate but not toothed, lobule adnate to lobe for 
greatei part of its length, ovate to oblong 085 mm long, o 35 
mm wide, apex mostly acute, rarely blunt, margin mostly entire but 
rarely with a tooth near the apex, wing broad, approximately semi- 
arcular, entire, usually adnate for its whole length, bracteole 

lowed by lubseqoent authors The synonymy of the speaes is u follows Frullan<nin 
dmufilia Raddi, Mem Soc lul Modena Fii ig 38 1823, to pi t f 5 
1829 Jtmgermannta tuolor Nees in Martins, FI Bras x> 349 >833 !tJftHta 

hcoler Vees, in Montague, Flor Bohr 66, d Orbigny, Voy dans I Am6r Mend 7* 
1839 Phragmuoma hteUr Neea, m G L & N Syn Hep 294 1845 Plytht 
ttUtu Jtnn/olmt Trevis Mem 1 st Lomb III 4 405 1877 Ltjnuua {Bneku- 
tuoltr Spruce, Hep Anus et And X31 1884 Brmtktoltjnmia 

itrWhrScbiCh m Engler ft Prantl, Nat Pflaosenfain t* 128 1895 
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oblong to obovate, 1.2 mm. long, 0.85 mm. wide, plane or nearly so, 
margin entire or irregularly sinuate, apex broad, truncate or sub- 
retuse ; perianth slightly exserted ^yond the bracts, oblong-obo- 
void, 1.5 mm. long, 0.8 5 mm. wide, rounded to truncate at the apex, 
slightly or not at all compressed, mostly ten-keeled, the keels ex¬ 
tending to below the middle, rounded and separated by deep 
grooves : c? bracts in one or two pairs below the involucre, essen¬ 
tially like the ordinary leaves: mature sporophyte not seen. 
(Plate 6.) 

On trees and logs Near Mayaguez, Heller {if.4.63d). Near 
Cayey, Evans (p/). Mount Morales, Utuado, Howe {46^). The 
writer’s specimens from near Cayey may be designated the type. 
The species has also been collected in Cuba, Wright, Utiderwood S’ 
Earle, and in Jamaica, Underwood, Evans. 

B insulans is closely related to B. densifolta, and the two 
species have been more or less confused. B. densifolia was origi¬ 
nally collected in Brazil, where it seems to be abundant and widely 
distributed. Its range extends also along the chain of the Andes 
from Colombia to Bolivia. In North America it has been recorded 
from Mexico by Gottsche and from the island of St. Vincent by 
Spruce. It resembles B. in general habit, in its auriculate 

underleaves and in its pluriplicate perianth. It is markedly distinct, 
however, in its dioicous inflorescence, the male inflorescences form¬ 
ing long spikes with closely crowded bracts. It differs also in its 
greater size, in its more sharply pointed leaves, in the fewer and 
smaller teeth along the free margin of the lobule and in its revo¬ 
lute underleaves. Even in B. denstfoha the leaves are sometimes 
rounded as in B. insulans, but this is an exceptional condition and 
is usually associated with incomplete development. 

B. cortualis, which is surely to be expected in Puerto Rico, is 
considerably smaller than B. insularis, and the teeth along the 
free mai^ns of the lobules are fewer and simpler, each tooth con¬ 
sisting usually of a single projecting cell. The species is further 
characterized by its dioicous inflorescence, by the more distinct 
bracteal lobules, ligulate-lanceolate in outline and rounded at the 
apex, and by the more strongly compressed perianth with fewer 
and more irregular keels. Another close ally is B. chinantlana 
(Gottsche) Schiflh.,* at present known from Mexico and Ecuador. 

• Hedwigia 33 1 i8a pi. 9./. 3»-40. 1894. The spedet is baled oo Fkragmi- 
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This spedes agrees with B. tnsularts in its inflorescence, but the 
lobes of its leaves and bracts are sharply pointed. The bracteole 
is also said to be emarginate or even bifid, but the figure of 
Schiflher does not show this condition clearly, 

PTYCHOCOLEUS 

The history of Trevisan’s genus Ptychocolens has already been 
noted by the writer in another connection.* It is based on 
Pkragmuoma, § Ptychanihoides of the Synopsis Hepaticarum, and 
most of its species would be included in tlie genera Acrolejeunea, 
Brachtolejnatea or Mashgolejetmea, as these are at present under¬ 
stood The first species listed by Trevisan is P emlacopkorus 
(Mont.) Trevis. This was originally described by Montagne,t 
under the name Phrapmcoma aulacophora, from specimens col¬ 
lected in the Mangareva or Gambter Islands, of Spencer Gulf, 
South Australia, but is now known to have a wide range extend¬ 
ing into both Asia and Africa Plydtoeoleus aulacophorus would 
naturally be selected as the type of the genus. This species, how¬ 
ever, is placed by Stephani in Acrolejeunea, and it therefore seems 
justifiable, in restoring the name Ptychocoleus, to apply it to the 
genus Acrolejeunea as defined by Spruce and by SchifiTner 

In this restneted sense Ptychocoleus would include between 
forty and fifty recognized species, all of which are tropical in their 
distribubon It attains its best development in southeastern Asia 
and the islands of the Pacific but is also well represented in Africa. 
In America five species are at present known, three of which have 
been reported from the West Indies. Only one species, however, 
P. polycarpus (Nees) Trevis., has been collected in Puerto Rico, 
As in the preceding genus, practically all the species of Ptycho¬ 
coleus grow on trees or on rotten l<^s. 

The genus is characterized by an elongated female branch 
without innovations and by a plicate perianth with smooth keels 
(plate 7 , FIGURE 2 ), the number varying from four to ten in dif¬ 
ferent species. The absence of subfloral innovations will at once 
distinguish it from Bracktolejeunea, b ut the two genera agree so 

* BnU. Tofrey Onb 34 : 543 - « 9 o 8 - 

t Ann. Sd. N»t Bot II. i« • *59 >* 43 . Voy an FMe Sad, Bot. i > aia ft. 
tg / /. 1845. 



162 Evans : Hepaticae of Puerto Ricx) 

closely in the characters derived from the lobes of the leaves, 
from the underleaves, and from the bracts and perianths that it 
would be superfluous to describe these organs in detail for Pty- 
chocoleus. There are also no essential differences in color, in 
general habit, or in cell-structure. The lobules of the leaves, how¬ 
ever, are much more variable in Ptychocoleus than in Brachtolejeunea, 
especially with respect to the number of teeth on the free margin. 
Certain species develop as many as four or five teeth, others only 
two (figure 5), while in still others the margin is quite entire 
except for the apical tooth. In the position of the hyaline papilla 
the genus agrees with Brachtolejeunea, except for the fact that it is 
sometimes so much displaced that it is difficult to determine 
whether it is distal or proximal to the apical tooth, while on the 
other hand it may arise directly from a marginal cell. The position, 
however, is usually constant for a given spedes. The branching, 
so far as observed, always conforms to the Lejeunca type. 

The genus shows but little relationship with other Lejeuneae 
which lack subfloral innovations. In Lopholejeunea the keels of 
the perianth are winged and variously toothed or laciniate, the 
lobules are built up on a different plan, and the local thickenings 
in the cell-walls are different. In Candalejeunea the perianth is 
trigonous, its keels are normally winged and toothed, the plants 
are different in habit, and the leaf-cells show very numerous inter¬ 
mediate thickenings. In Btyopteris the female branch is much 
shorter, the perianth is again trigonous, the leaves auid under¬ 
leaves are sharply toothed, and the whole habit, general appear¬ 
ance, and cell-structure are different. 

Ptychocoleus polycarpus (Nees) Trevis. 
Jungermanma polycarpa Nees, in Martius, FI. Bras, i': 350. 

1833- 

Phragihicotnapolycarpa Nees, in G. L. & N Syn. Hep. 295. 1845. 

Lejeunea domingettsis Tayl. Lond. Jour. Bot. 5: 389. 1846. 

Ptychocoleus polycarpus Trevis. Mem. 1 st. Lomb. III. 4: 405. 
1877. 

Lejeunea {Acro-Lejeunea) domingensis and polycarpa Spruce, Hep. 
Amaz. et And. 116. 1884. 

Acralejeunea polycarpa Schiffh. if Engler & Prantl, Nat. Pflanzen- 
fam. x’: 128. 1895. 
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Olive-green, not glossy, scattered or growing in depressed 
mats stems O 17 mm in diameter, irregularly pinnate, the 
branches widely spreading, occasionally microphyllous leaves 
densely imbricated, the lobe suberect and convolute when dry, 
widely spreading and squarrose when moist, more or less convex, 
broadly ovate, slightly falcate, i-i 2 mm long, o 85-0 95 mm 
wide, Rrching partially or wholly across axis, rounded at base, 
rounded to very obtuse at the apex, margin entire, strongly out¬ 
wardly curved from the anhcal base to the apex , lobule ovate, 
06 mm long, o 35 mm wide, the inflated portion occupying a 
little more than the cannal half, keel arched, forming an obtuse or 
rounded angle with the postical margin of lobe, free margin 
straight or a little cuived, often bearing a tooth one or two cells 
long in the iKinity of the apical tooth, the latter mostly two cells 
long and one and two cells wide at the base, slightly outwardly 
curved, hyaline papilla borne on a marginal cell but slightly dis¬ 
placed to the inner suiface of the lobule , cells of lobe plane 01 
nearly so, averaging iSft at the margin, 23 x 18 ^ in the middle 
and 35 X 18/1 at the base, intermediate thickenings occasional, 
oval or circular undei leaves loosely imbncated, plane or slightly 
revolute at the apex, broadly orbicular obovate, o 6 mm long, 
o 75 mm wide, cuneate toward base and attached by an arched 
line, bioad and truncate at the apex, margin entiic or vaguely 
angulai denticulate infloiescence autoicous or polyoicous $ 
inflorescence borne on an ascending and moie or less elongated 
blanch, bracts widely spreading, complicate with a lounded keel 
and shortly and unequally bifid the lobe ovate, I 6 mm long o 85 
mm wide, acute and apiculate, the apex usually tipped with a row 
of two or thiee cells, margin entire, lobule acuminate, otherwise 
similar to the lobe, i 4 mm long, o 4 mm wide, bracteole free, 
oblong or ovate, i 4 mm long o 85 mm wide, undivided and 
acute or shortly bidentate at the apex with sharp or blunt teeth, 
margin otheiwise entire, perianth about one third exserted, 
obovoid, I 5 mm long 085 mm wide slightly compressed and 
cuneate toward the base, truncate to retuse at the apex, antical face 
plane or nearly so, postical face with two confluent rounded keels 
often extending beyond the beak cf inflorescence terminabng a 
more or less elongated simple branch, not proliferating, bracts 
mostly in eight to twelve pans, shortly and unequally bifid with a 
strongly arched keel, lobe obliquely spreading, more or less 
squarrose, rounded, lobule suberect, mostly acute, anthendia 
borne singly , bractcoles extending the whole length of the spike, 
similar to the underleaves but more often revolute at the apex • 
capsule about o S mm in diametcf, walls of inner layer of cells 
tiiickened on the inside with a few large arcular or oval pits, 
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spores green, spherical or ellipsoidal, 35 ;u in diameter, minutely 
verruculose and with circles of indistinct radiating ridges ; elaters 
about 10 /i in diameter, sometimes bispiral in the middle. (Plate 
7, FIGURES I-II.) 

On trees. Between Cayey and Caguas, //inve (14.11 p. p., 
J414). Type locality, Brazil, Martins ; since found by numerous 
collectors. Known also from Mexico, Liebman, and from the fol¬ 
lowing islands of the West Indies: Cuba, Wnght; Santo Do¬ 
mingo, Persoon (the type locality of Lejeuma dommgensis); Ja¬ 
maica, Horns, Evans. 

The species is not well described in the Synopsis Hepaticarum, 
but some of its most significant characters have since been empha¬ 
sized by Schiflfher.* Considerable confusion was introduced by 
Taylor into the synonymy of the plant by the publication of Le- 
jeunea donnngemis. This species was based on specimens which 
he at first called Z. linguarfolta, and material thus named \vas 
deposited in the Hooker herbarium. Subsequently he renamed 
the species Z. dotningensis and transferred the name Z. linguaefoha 
to an entirely disbnct plant collected by Richard on the island of 
St. Thomas. Both species were soon afterwards published in the 
same paper. Many years later, Spruce, basing his opinion on the 
specimens in the Hooker herbarium rather than on Taylor’s de¬ 
scriptions, referred both Z. domtngensis and Z. hnguaefolia to his 
subgenus Acro-Lejeunea, apparently considering them distinct from 
each other and also from Ptychocoleus polycarpus. Through the 
study of authentic material in the Lindenberg herbarium, Stephani f 
was able to reduce both species to synonymy, Z. domtngensis 
proving to be identical with Ptychocoleus polycarpus and the true 
Z. linguarfolta from St. Thomas proving to be the same as Bra^ 
ehiolejeunea corticalts. Specimens in the Mitten herbarium, now in 
the possession of the New York Botanical Garden, amply confirm 
the conclusions of Stephani. 

The keels of the perianth in P, polycarpus scarcely extend 
below the middle and are exceedingly variable even on a single 
plant. According to Schififiicr, five or six keels are present, while 
Spruce gives the number as four or five. These discrepancies are 

*Hedwigia 33 1 181. 1894. See ilio GotUche, AUiudl. natiirw. Verein. 
Bremen 7 : 350, 351. 1883. j 

I Hedwigle tS t 166, 167. 1889; 191 sa. X890. 
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doubtless due to difTerences of interpretation. When the antical 
surface is deeply grooved it produces the effect of two rounded 
keels, making the total number five or six, according to whether 
the confluent postical keels are counted as one or two. When the 
antical face is plane the number of keels would naturally be esti¬ 
mated as four. 

The two other species of Ptychocolna which have been reported 
from the West Indies are P iorulosus (Lehm & lindenb.) Trevis. 
and Ltjeunea (Acrolejeuneci) atrcmndis Spruce,* both of which are 
listed by Spruce from the island of St Vincent, where they were 
collected by Elliott. The second of these species is known from 
no other locality, but P. iorulosus is known also from Guiana and 
Braril. In L airovtrtdts the trigones of the leaves are absent or 
minute and the keels of the perianth are more or less roughened, 
so that It IS possible that it ought to be referred to some other 
genus. P iorulosus, however, is a typical representative of Ptycho- 
eoleus It may be at once distinguished from P. polycarpus by the 
blunt lobes and lobules of its bracts, by its truncate bracteole and 
by Its seven- to nine-keeled perianth. It is distinct also in the 
lobules of its leaves, which bear from three to eight teeth along the 
free margin instead of one or two 

ARCHILEJEUNEA 

According to Schiflher, the genus Archtltjeuuea contained thirty 
species in 1895, and perhaps a dozen new species have been pro¬ 
posed since he made his estimate. If, however, A. porellotdes 
(Spruce) Sfchiffn., the first species described by Spruce, be selected 
as the type of the genus, certain species have been referred to it 
which can hardly be considered congeneric with this type species. 
This IS the case, for example, with A. pseudocucullala Steph. {Lejeu- 
nea holostipa Spruce), which the writer has already made the type of 
the genus CyrioUjeunea.^ It is true of A. xanthocarpa (Lehm. & 
Lindenb.) Steph, and its immediate allies, for the reception of which 
the genus Leucolejeunea Evans has recently been proposed. It is 
also true of A. conftria (Meissn.) SchifTn., which belongs to the 
genus Anopblejtunea and is even synon ymous with its type spedes. 

# Joor. Tjnn. Soc. Bot. 30; 33 S ft / S-ro. 1894. 

t Bull, Toney Qnb 30: ssa. 1903 
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If these aberrant forms are removed, the species which are left 
will fully agree with the characters assigned to the genus by Spruce 
and by Schiffner. In the majority of cases the plants are robust 
and show a reddish or brownish pigmentation. A prostrate and 
irregularly branched caudex is first developed, which clings closely 
to the substratum (plate 8, figure 2). From this, secondary 
stems soon arise which are more or less free from the substratum 
and rarely form rhizoids; they branch irregularly, many of the 
branches being subfloral innovations (figure i). Although the 
branches frequently bear smaller leaves than the stem, they are 
never truly microphyllous. 

The leaves are imbricated but not densely so, and the lobes 
spread obliquely or widely from the axis, being more or less fal¬ 
cate. They vary in outline from suborbicular to ligulate, the 
apices are rounded and the margins are entire. The lobules, in 
their most typical form, are rhomboidal in outline, the keel being 
straight or nearly so. In some cases about half of the lobule is 
appressed to the lobe, restricting the water-sac to a narrow linear 
space along the keel. In other cases the appressed portion is 
much narrower (figure 2) and may even be absent altogether, the 
free margin meeting the lobe at a right angle Under these cir¬ 
cumstances the water-sac is relatively larger and the entire lobule 
may enter into its formation The free margin is more or less 
curved and terminates in an apical tooth, which varies from suba¬ 
cute to long-acuminate; the sinus beyond is long but usually 
shallow. The hyaline papilla is at the proximal base of the 
apical tooth and may be either marginal or slightly displaced to 
the inner surface of the lobule. Except for the apical tooth the 
margin is commonly entire. In certain species, however, a second 
tooth is sometimes developed, proximal in position to the papilla 
(figure 4). In some cases the secondary stems fail to develop 
normal lobules (figure i), and it becomes necessary to search for 
them on the prostrate caudex. The cells of the lobe have firm 
and pigmented walls and are usually a little convex. The trigon^ 
are lai^e and conspicuous, and intermediate thickenings are fre¬ 
quent. The trigones are sometimes triangular but it is more 
usual for them to be tnradiate with rounded rays (figure 3). 

The underleaves vary from orbicular to reniform. They are 
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broad and rounded at the apex entire along the margin and van 
able at the base being somebmes cuneate and sOmebmes rounded 
or subcordate The line of insertion is slightly arched and there 
u somebmes a rudimentary radicelliferous disc at the base Ex 
cept on the caudex however rhizoids are very scanbly de 
veloped 

In the majonty of cases the inflorescence is dioicous but a few 
autoicous species have been descnbed The female inflorescence 
IS borne on a secondary stem or one of its leading branches and 
usually innovates on only one side In a few species however 
two subfloral innovations are occasionally developed An inno 
vabon spreal obliquely and frequently forms a second arche 
gonium after beanng only one or two pa rs of foliage leaves 
When this procedure is repeated several bmes in succession a 
cymose flower cluster is the result in which the flowers seem to 
be borne along the upper side of a floral axis In rare cases an 
innovabon is terminated by an anthend al spike The bracts arc 
unequally bifid and sharply complicate but are apparently never 
winged along the keel The lobes spread obliquely and aie rela 
tively narrower than in the leaves often showing a tendency to be 
sharp pointed at the apex The lobule is also narrow and vanes at 
the apex from rounded to acute The bracteole is free and ovate to 
obovate in outline the apex showing all vanations in different speaes 
from lounded or retuse to bidentate or bifid In both bracts and 
bractcoles the maigins are commonly cnbre The penanth is 
oblong to obovate in outline with a rounded or truncate apex and 
a short beak It is more or less compressed with sharp lateral 
keels (figure 8 ) The anbcal surface commonly bears a short 
and low keel in the upper part while the postical surface bears 
two sharp and confluent keels extending to below the middle 
Both lateral and posbcal keels usually develop narrow and inter 
rupted wings which are either irregularly sinuous or angular 
dentate along the margin In other respects the surface of the 
penanth is smooth 

The male inflorescence is lai^e and conspicuous terminabng a 
secondary stem or one of its leading branches in many cases how 
ever it proliferates at the apex The diandrous bracts are loosely 
imbncated and unequally bifid both lobe and lobule being either 
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rounded or very obtuse at the apex. The bracteoles extend the 
whole length of the spike and are much like the underleaves. 

Several genera of the Lejeuneae HolosHpae are more or less 
closely allied to Archilejeunea. Certain species of BracMolejeunea 
and Ptychocoleus, for example, develop a five-keeled perianth which 
is built up on a very similar plan. In BrackM^'eunea, however, 
the lobule is difierently constructed and shows a larger number of 
marginal teeth, while in Ptychocoltus no subfloral innovations are 
present. Both of these genera, moreover, are composed of pros¬ 
trate species which show no distinction between caudex and 
secondary stems, and which are further characterized by the smooth 
and wingless keels of their perianths. In Masttgolejeunea the dis¬ 
tinction between caudex and secondary stems is well marked but 
the perianth is sharply trigonous with smooth keels. Spruce 
divided his subgenus Archi-Lejeunea into two sections: Monotro- 
pella, in which the keels of the perianth are rough and the sub¬ 
floral innovations usually occur singly; and Dibraduella, in which 
the keels are smooth and the innovations are sometimes borne in 
pairs. Schiffher accepts both of these sections, making them sub¬ 
genera of his genus Archilejeunea. Whether the slight differences 
just noted will ever be deemed sufficient to separate the groups 
generically is doubtful, since they share so many characters in 
common. It must be admitted, however, that Dibrachiella shows 
an especially close relationship to Brachwlejeunea and Ptycho¬ 
coleus. 

In its restricted sense Archilejeunea is almost exclusively trop¬ 
ical in its distribution. A number of species have been described 
from Africa and from the islands of the Pacific, but the highest 
development of the genus is attained in South America, where 
about half of the known representatives have been collected. At 
the present time no species are definitely known from Asia and 
only two species, both belonging to the subgenus Dibrachiella, 
have been reported from the West Indies. One of these is A. 
Auberiana (Mont.) Steph., originally described from Cuba, and the 
other is A. Cruegeri (Lindenb.) Schiffn., originally described from 
Trinidad. The distribution of these two species beyond the islands 
where thqr were first discovered is still imperfectly known. 
Stephani, to be sure, has reported A. Auberiana from Paramaribo 
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and Para, * and Spruce has also reported A. Crutgeri from the 
latter locality.f Stephani’s report is based on two specimens in the 
Undenberg herbarium, one doubtfully referred to Lgeunea unci- 
loba Lindenb. and the other representing a portion of the original 
material of L. cyclostipa Tayl. The writer has examined both of 
these specimens and would refer the first to L. {Arcki-Lejeuneet) 
ficrenUssima Spruce rather than to A. Aubenana; J the second is 
unfortunately so fragmentary that positive determination is hardly 
possible. With regard to A. Cruegert the type material itself is 
scanty and poorly developed, making it difficult to obtain an ade¬ 
quate idea of the species. In view of these facts confirmatory 
evidence as to rhe occurrence of A. Aubertana and A. Cruegert in 
South America is much to be desired. Although Arcktlejeunea 
has not yet been reported from Puerto Rico, a single species, also 
belonging to the subgenus Dtbrathulla, has been found on the 
island, namely: 

Archllejeunea viridlssima (Lindenb.) 

Lejeunea vtrtdtsstma Lindenb. in G. L. & N. Syn. Hep. 320, 

184s. 

Lejeufua {Archt-Lejewiea) vtrtdtsstma Steph. Hedwigia 39: 17. 
1890. 

Yellowish- or brownish-green, becoming darker with age, 
neither glossy nor glaucous, growing in depressed mats : caudex 
and secondary stems about o 14 mm in diameter, the latter simple 
or sparingly subdivided, often with poorly developed lobules: 
leaves imbncated, the lobe widely spreaihng, slightly &lcate, broadly 
ovate, 0.75 mm. long, o 6 mm. wide, convex, and sometimes revo¬ 
lute at the broad and rounded apex and along the posbcal margin, 
andcal margin straight or a little rounded at the barc, then strongly 
outwardly curved to the apex ; lobule (when well developed) ovate, 
0.35 mm. long, o 25 mm. wide, the water-sac broad at the base 
and abruptly narrowed in the outer part, free margin sometimes 
revolute at the base, sometimes appressed to the lobe from base 
to apex, rounded, normally beanng two teeth in the outer part, 
the outer or apical a little longer than the other and often variously 
curved, the inner varying from acute to obtuse and sometimes 


•Hedwigwaai 15, si. 1890. 
tHep. Anuu. et And. 97 - 1884. 
}SceTorrc7a7: 338. 1908. 
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absent altogether, papilla marginal at base of apical tooth, sinus 
shallow, keel slighdy arched, forming a very obtuse angle with the 
posdcal margin of the lobe; cells of lobe plane or a little convex, 
averaging lift the mat^in, 24 x iS/n m the middle and 28 x 
aS/Ji at the base, trigones large, triradiate with rounded ends, 
separated from the oblong to circular intermediate thickenings by 
narrow pits: underleaves distant to loosely imbricated, appressed 
on the caudex but more or less squarrose on the secondary stems 
and sometimes revolute at the apex and along the sides, broadly 
orbicular-obovate, averaging 0.35 mm. in length and 0.4 mm. in 
width, cuneate at the base, rounded to subretuse at the apex: in¬ 
florescence polyoicous; ? inflorescence terminating a secondary 
stem or one of its leading branches, innovating on one side or 
rarely on both, the innovations short and sterile or soon again 
floriferous, rarely terminating in an antheridial spike; bracts erect- 
spreading, deeply and unequally bifid, complicate, the lobe oblong- 
obovate, 0.9$ mm. long, o $ mm. wide, more or less convex and 
often revolute along the postical margin and at the apex, lobule 
ovate to ligulate, o 4 mm long, o. 15 mm. wide, rounded to subacute 
at the apex, keel very short; bracteoleobovate, averaging o 75 x 0.4 
mm., rounded to refuse at the apex; perianth about half exserted, 
oblong-obovate in outline, cuneate toward the base, 1.4 mm long, 
0.75 mm. wide, antical keel low and broad, lateral and postical keels 
high and sharp, usually bearing narrow wings from one to three cells 
wide and vanously sinuate orsubcrenulate on the mai^’n : & inflo¬ 
rescence terminating a short branch, apparently not proliferating; 
bracts loosely imbricated, mostly in from three to six pairs, une¬ 
qually bifid, the lobe oblong to rounded at the apex, lobule similar 
but shorter and narrower, keel strongly arched; anthendia in 
pairs; bracteoles similar to the underleaves but smaller: capsule 
about 0.4 mm. in diameter, yellowish-brown; spores greenish, 
irregular in form, about 16 ft in short diameter, minutely verrucu- 
lose; elaters 9 /i in diameter. (Plate 8, figures 1-8.) 

On a log. El Yunque, Evans{j4.0). Type locality: Caracas, 
Venezuela (herb. Hampe). The species has also been found on 
the island of Great Bahama, Britton Sr MUlspaugh. The type 
material preserved in the Lindenberg herbanum agrees closely 
with the Puerto Rico and Bahamian specimens. 

Archilejeunea viridissima is closely related to A. Auberiana. 
Through the kindness of M. Paul Hariot the writer has been sup¬ 
plied with a portion of the original material of the latter species 
from the Montagne herbarium. It shows an autoicous inflores¬ 
cence and agrees with A, viridtssima in size, habit, and color. 
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Tht lobules in both species are normally bidentate, and the 
P^WWths are five-cannate with smooth or nearly smooth keels 
The looule in A Aubenana, however, is subrectangular m outline 
rather than ovate, the keel bemg nearly straight, and the marginal 
teeth tend to be larger and more pronounced than in A vtrtdts- 
sima. The leaf-cells also offer certain points of dishnction, 
although they average about the same in size In A Anbertana 
the local thickenings of the walls are rarely confluent, the tngones 
are mostly in the form of equilateral triangles with straight sides, 
and the intermediate thickenings are oval or circular in outline 
In A, tnridustma, on the other hand, the thickenings are more 
frequently confluent, the tngones show a strong tendency to be 
tnradiate, with rounded and often constncted rays, and the inter¬ 
mediate thickenings show a similar tendency to be rectangular, 
with rounded ends A Auberta^ is further charactenzed by the 
lobules of its penchaetial bracts , these are much smaller than in 
A vmdisstma and are usually adnate to the lobes throughout 
their entire length Although the differences which have just 
been enumerated are slight, they seem to be constant 

Another allied species is Lejeunea JlorenHsswia Spruce, which 
the writer would keep distinct from A Aubet lana This species 
IS more robust than A vtrtdtsstma, and the lobes of the leaves 
are more falcate, the keel of the lobule is parallel with the free 
margin, but both are more or less curved, the tngones in the leaf- 
cells are similar to those in A Aubenana but are better developed, 
the sides of the tnangles being convex rather than straight The 
subfloral innovabons in L floreniisstma are usually soon flonferous 
and the perianths are thus crowded together in a cymose cluster, 
in A vvtdtsstma the arrangement of the penanths is much more 
irregular 

LEUCOLEJEUNEA 

The characters of the genus Leucolrjeunea, recently segregated 
by t|>e,wnter from Archtlejeunea, have already been so fully dis- 
/■ifyH * that It hardly seems necessary to enumerate them here 
Fiv« speaes are definitely known at the present time, the genenc 
being L clypeata (Schwein) Evans, a widely distnbuted 
in the eastern United States The only representative of 
FSwTo»r«jr«7 **^*9 *9o8 
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the genus which has been found in Puerto Rico is L xanthotarpa, 
although L unciloba (Ijndenb ) Evans is surely to be expected 
on the island 

Leucolejfunea xanphocarpa (Lehm & Lindenb ) Evans 
Jungermanma xanthocarpa Lehm & Ijndenb in Lehmann, Pug 

Plant 5 8 1832 

Lejeunea xanthocarpa Lehm & Lindenb , G L & N Syn Hep 

330 184s 

Lejeunea {Archt-Lejeunea) xanthocarpa Pears Christiana Vidensk - 

Selsk Forh iSav-" pi i f 14-24 
Archtlejeunea xanthocarpa Schiflh Conspect Hepat Archip India 

316 1898 

Leucolejeunea xanthocarpa Torreya 7 229 1908 

Pale glaucous green, varying to bnght-green and becoming 
yellowish or brownish upon drying growing in depressed mats 
stems o 15 mm in diameter, the branches obliquely to widely 
spreading, with smaller leaves than the stem but not microphyl 
lous, sterile bi anches mostly simple or sparingly subdivided leaves 
imbricated and usually densely so the lobe (when flattened out) 
orbicular-ovate, i mm long 085 mm wide convex and strongly 
revolute at the broad and lounded apex and along the whole pos- 
tical margin, anbcal maigin straight or slightly lounded at base, 
then outwardly curved to the apex, lobule narrowly ovoid, o 4 
mm long, o 2 mm wide, gradually contracted in the outer half, 
the water sac opening directly into the revolute portion of the lobe, 
keel straight or slightly arched continuous with revolute portion or 
slightly indented at junction, apex (not visible without flattenmg 
or dissecbon) varying fiom bluntly pointed to acuminate, in the 
latter case tipped with a row of from two to four cells, sinus straight 
or slightly lunulate, hyaline papilla mostly three to six cells from 
the apex, cells of lobe plane or slightly convex, averaging 14/1 at 
the mai^n, 20 p in the middle, and 28 x 20 /u at the under¬ 
leaves imbncated, plane (or a little convex from below), reniform, 
o 5 mm long, o 7 mm wide, rounded to cordate at the base, 
rounded to vaguely retuse at the apex $ inflorescence borne on 
a more or less abbreviated branch, sometimes with only qne pair 
of leaves below the involucre, innovating on one side, bracts 
erect-spreading, the lobe falcate, convex, revolute at the rounded 
iqiex and along the postical margin, oblong-obovate, i mm long, 
o 6 mm wide, lobule oblong, o 4 mm long, o 2 mm wide, round^ 
to subacute at the apex, keel somebmes narrowly winged, brac- 
teole broadly obovate, o 95 mm long, o 75 mm wide, slightly 
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retuse at the apex; perianth almost hidden by the involucre, i mm. 
long, 0.7 mm. wide, narrowed toward the baM, rounded to slightly 
retuse at the apex, beak 0.1-0.15 mm. long, keel roughened by 
projecting cells but destitute of wings or distinct teeth; c? in¬ 
florescence as described under the genus, (Plate 7, figures 
12-23.) 

On trees. Near Cayey, Ea'am (76). The species is also 
known from the following islands of the West Indies; New 
Providence, Bahamas, A E. Wight, E. G. Bntton; Jamaica, Un- 
dtrwood, Evans; Guadeloupe, Husuot, Duss; DominicaL, Elliott ; 
Martinique, Dttss. On the American continent its range extends 
from Mexico to Brazil (the type locality) There are also records 
from Java and from Fernando Po, Mount Kilimanjaro and Cape 
Colony in Africa. A fragment of the type specimen in the Lin- 
denberg herbarium, collected by Beynch in 1823 at New Freiburg, 
Brazil, agrees closely with the specimens here described. 

Apparently the closest allies of L. xanthocarpa are L. uncUoba, 
which has already been mentioned, and L, conchifoha P>ans.* 
Both of these species have convex lobes and long teeth at the 
apices of the lobules. In L. unctloba, however, the apex of the 
lobe is only slightly revolute, and the apical tooth of the lobule is 
easily visible without dissection. In L. conchifoha the plants are 
less robust than in L. xanthocarpa, the lobes of the leaves spread 
more obliquely, the lobules are relatively larger, and their apical 
teeth are more like those of L unctloba, being readily demonstrated 
without dissection. L. xanthocarpa also bears a strong superficial 
resemblance to Pycnolejtunea Schwanecket (Steph ) Schifih., which 
is of course at once distinguished by its bifid underleaves. 

ANOPLOLEJEUNEA 

The genus Anoplolejtunea, as defined by Schiffner, contains the 
single species A. htrpestica (Spruce) Schiffn. Apparently nothing 
has been written about this species except the rather brief descrip¬ 
tions of Spruce and Schiffner. The writer finds, however, upon 
examining a portion of the type material of A. htrpestica, kindly 

* For deictlpdoiM and figarea of these two q>edes see ETans, Mem. Tonej Qob 
• I 195-139. pL 16. f. rt-to ! pL rj. f 1-9. 1903, /. tmalUa b there called 
Arthil^tmum Sttttmum* Steph., a species which the writer now considers tjmonjmioiit 
ssillsthe much older Lijnuum tmalcte Lindenb See also TotroTa 7: 339. 1908. 
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sent by Mr. M. B. Slater, that it is quite indistinguishable from the 
widely distributed Lejeunea conferta Meissn. Although placed by 
recent writers in Arcktlejeunea, L. conferta cannot be considered 
congeneric with the typical members of this genus, and there seem 
to be excellent reasons for maintaining Anoplolejeunea as distinct 
Spruce compares it with his subgenus Haty-Lejeunea, but it is 
evidently much more closely related to the genus Ltucolejeunea, 

The plants grow in depressed mats and are either pale- or dark- 
green in color with neither glossiness nor pigmentation. The pros¬ 
trate stem is copiously and irregularly branched, some of the 
branches being similar to the stem while others are ascending and 
distinctly microphyllous (plate 8, figure 9). The normal leaves 
are imbricated, the convex lobe spreading widely and showing a 
rounded apex and entire margin. The leaf-cells are plane or 
nearly so, with small trigones and occasional intermediate thicken¬ 
ings (figure 16), and ocelli are sometimes present at the base of 
the lobe (figure 17). 

The lobule when normally developed is more complicated than 
in most of the other genera of the Ijfcuneae. It is ovate-oblong 
in outline and forms a strongly inflated water-sac with an arched 
and convex keel (figure 9). From a relatively short base it is 
abruptly dilated and becomes suddenly contracted in the outer 
part The dilated portion, bounded by the rounded and entire 
free margin, forms a volute with about one and a half turns (fig¬ 
ure 14). This comes into contact with the lobe, thus enclosing 
the water-sac, but the margin itself, together with a considerable 
extent of the lobule, lies free within the sac and can be distin¬ 
guished by careful focusing from below. The lobule develops no 
apical tooth, the free margin being directly continuous with the 
sinus; just at the junction of the two, however, a cell maqr be 
observed which is a little larger than its neighbors and vifaich 
doubtless represents the terminal cell of the lobule, homolof^us 
with the apical tooth of other Lejeuneae (figure i 8). At^ the 
beginning of its course the anus is also strongly revolute tJbut 
straightens out abruptly and passes into the postical margin of the 
lobe at the end of the keel. The hyaline papilla is marginal aad 
arises from the terminal cell, usually at its jiqiction with the j^int 
cell of the sinus; it may therefore be regarded as distal in p«ii- 
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tion. Unfortunately, the lobule is often poorly developed and 
fiuls to show some of the peculiarities which' have just been 
described. 

The underleaves are distant and smaller than is usual among 
the Holostipae. They arc obovate and entire, the apex varying 
from truncate to slightly retusc. When rhizoids are developed 
they usually spring from a distinct basal radicelliferous disc. 

The inflorescence is dioicous, and the male and female plants 
usually occur in separate mats. The female branch varies greatly 
in length and nearly always give ri.se to one or two subfloral inno¬ 
vations. In rare cases, however, the branch remains perfectly 
simple. The perichaetial bracts are a little larger than the leaves 
and their lobes are relatively narrower ; the lobules are rounded 
to subacute and the sharp keels are narrowly winged. The bracteole 
is free and mostly obovate-oblong in outline, the apex varying from 
rounded to slightly retuse (figures 19,21). The perianth is obo- 
void and normally shows five sharp keels (figure 23) and a short 
but distinct beak. The male inflorescence occupies a short branch 
or is terminal on a more or less elongated branch. The bracts 
are imbricated and diandrous, and the bracteoles are limited to the 
base of the spike. 

Anoplolejeunea conferta (Meissn.) 

Jungennannia conferta Meissn.; Sprengel in Linnaeus, Syst Veg. 
ed. 16. 4: 325. 1827. 

L^eunea subaurita Nees & Mont. Ann. Sci. Nat. Bot. II. 5: 60. 
1836. 

L^eunea Miquelu Lehm. & Ltndenb. in Lehmann, Pug. Plant. 7 : 
15. 1838. 

Lgeunea proteoides Lehm. & Lindenb, 1 . c.'ji 19. 1838. 

Lgeunea conferta Meissn.; G. L. & N. Syn. Hep. 333. 1845. 

Lgennea tnvolutdoba Mont. Ann. Sci. Nat Bot. IV. 5 : 350. 1856. 
Lejeunea {Anoplo-Lejeuneei) htrpesHca Spruce, Hep. Amaz. et And. 
129. 1884. 

Lgtunta {PtcOylejeuned) conferta Steph. Hedwigia 27: 284. 
1888. 

Lejtunea {Archi-Lejeunea) cotferta Steph. /. 29: 21. 1890. 

AnopMefeunea herpestua Schifih. in Engler & Prantl, Nat Pflan- 
zenf^. I*: 131. 1895. 
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ArckU^eunea conferta Schiffii. Conspect Hepat. Archip. India 
315. 1898. 

Plants becoming yellowish or brownish upon drying; sterna 
0.17 mm. in diameter, branches obliquely to widely spreading: 
leaves imbricated, the lobe widely spreading, often revolute at the 
apex, falcate, broadly ovate, i mm. long, 0.85 mm. wide when of 
maximum size, often considerably smaller, arching across or a little 
beyond the axis, andcal margin straight or slightly incurved near 
the base, then strongly outwardly curved to the apex, postical 
margin straight or somewhat curved, not revolute, forming an 
angle of 90 degrees or more with the strongly arched keel; lobule 
0.3 s mm. long, 0.2 mm. wide; cells of lobe averaging at the 
margin, 25 /i in the middle and 40 X 25 /i at the base, trigones 
triangular with concave sides, intermediate thickenings sometimes 
confluent with the trigones; ocelli (when present) mostly one to 
three, situated near the base of the lobe, measuring about 45 x 
32/1: underleaves broadly orbicular-obovate, 0.35 mm. long, 
0.35-0.4 mm. wide, plane, cuneate and short-decurrent at the base: 
perichaetial bracts erect-spreading, the lobe obovate from a nar¬ 
row base, 1.2 mm long, o 7 mm. wide, convex and revolute at the 
apex, rounded to obtuse at the apex, lobule ovate-oblong, 0.75 
mm. long, 0.25 mm. wide; bracteole o.4-a7S mm. long, 0.25- 
0.4 mm. wide; perianth about two-fifths cxserted at maturity, 
I-1 . 3 mm. long, 0.7-0.75 mm. m diameter, apex variable, usuadly 
truncate or subretuse but sometimes rounded or even subacute, 
keels variable, sometimes low and almost obsolete, sometimes dis¬ 
tinctly dilated in the upper part, when well developed showing a 
marginal row of slightly projecting cells with strongly thickened 
walls, postical surface of perianth sometimes developing one or two 
low and supplementary keels or folds : inflorescence apparently 
never proliferating; bracts mostly in from two to seven pairs, 
closely imbricated, inflated, shortly bifid, the lobe strongly convex, 
rounded at the apex, antical margin straight or a little incurved, 
keel strongly arched, lobule obtuse to acute at the apex ; bracte- 
oles similar to the underleaves but smaller: mature sporophyte 
not seen. (Plate 8, figures 9-23.) 

On trees. Puerto Rico, without definite locality, Stntems 
(106). The writer has seen no specimens of A. conferta from 
Puerto Rico but has collected it abundantly on the island of 
Jamaica, where it occurs at elevations of from i ,000 to 2,000 m. 
The species was originally collected in Peru but is now also known 
from Brazil, Bolivia, Venezuela, Trinidad, Colombia, and Mexico. 
Whether it occurs outside of tropical America is somewhat doubt- 
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ful The Synopsis Hepabcaruin cites it from the islands of Luzon 
and Java, and Schiffner also quotes the latter locality Both of 
these records, however, are based on old collecbons 

The microphyllous branches of A coiifeita (figure 9) are very 
characteristic, although they are sometimes scantily developed and 
may even be absent altogether The lobes of their leaves are orbic¬ 
ular ovate in outline and average about 035 mm in length, they 
are suberect or spread obliquely from the axis instead of spread¬ 
ing widely as on normal stems and branches The lobules are 
nearly sphencal and measure only 015 mm in diameter, in otliei 
respects agreeing with those on typical leaves The underleaves, 
except for their small size present no distinctive peculiarities 
Under certain circumstances the lobules are poorly developed even 
on the stems and leading branches (figure 12) and thus give nseto 
forms which are not always easy to recognize Usually a careful 
examinabon will reveal a few lobules of normal structure scattered 
among the others and these will aid m the determination of such 
anomalous specimens The characters upon which the varieties 
Mtquelu and Liebmantana of the Synopsis are based are apparently 
drawn from imperfectly foimed lobules and the propriety of 
attempting to maintain them is doubtful 

In the specimens from Jamaica the lobes of the leaves are 
usually distinctly ocellate at the base except on poorly developed 
individuals In all the South Ainencan specimens, however, which 
the wnter has been able to examine, the ocelli are apparently ab¬ 
sent If this difference should prove to be constant it might 
necessitate the separation of the West Indian plant as a distinct 
species Unfortunately the South Amencan specimens were all of 
old collections, and the detection of ocelli in plants of this charac¬ 
ter IS sometimes very uncertain Under the arcumstances it seems 
best to include the Jamaican specimens with the others, a course 
which IS advocated also by Stephani 

A conferta beais a rather strong superfiaal resemblance to 
Leucolejeunea clypeata, the two species agreeing m color and in 
many of the characters derived from leaf-cells, underleaves, pen- 
<»liai.hal bracts, and penanths They differ strikingly, however, in 
the structure of the lobule, and L clypeata is also distinct in its 
mflorescence, which is normally autoicous, and in its lack of micro- 
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phyllous branches. There is little danger of confusing A. conferia 
with any other species of Leucolejeunea, in spite of the close re¬ 
lationship of the two genera. 

The present paper concludes the discussion of the Lejeuntae 
Holostipae which are known to occur in Puerto Rico. Of the 
genera recognized by Schiffiier the following four are apparently 
unrepresented on the island: Ptychanthus, Tkysanantkus, Peltolt- 
Jeunea and Dtcranolejeunca. The last of these genera is abundant 
on Jamaica at rather high altitudes and may therefore be expected 
to have a wider distribution in the West Indies. There is little 
probability, however, that any of the others will be found there, 
although each is represented in South America by one or more 
species. Ptychanthus and Thysananthus, in fact, are essentially 
paleotropic in their distribution and attain their highest develop¬ 
ment in the East Indies and the neighboring parts of Asia. 

Valb Univeksity 
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SsplaiMtton of plates c S 

Ai in the previoai papenpf this senes the figures were drawn by the wnter and 
prepared for pnbbcation by Miss Hyatt 

Plate 6 

SratkiQlyeuHea tmulant Evans Part of stem with branch, poatical view, 
X 15 3 Part of stem with base of branch, postical view X <5 3 Leaf, antical 
view, X *S 4 S Penanths with involucres, the innovations dissected awav, 
postical view X 25 6 Cells from middle of lobe, X 3^5 7-9 margins of 

lobules, X 45 10 II Apices of lobules X 300 I3 Marginal teeth of lobule, 

X 300 13 Stem leaf at base of branch, X *5 *4 Basal auncle of underleaf, 

X 3 O 0 15-17 Bracts and bracteole from one involucre XIS l 8 -» Bracts and 
bracteole bom another involucre X *5 21 33 Fransverse sections of penanths, 

X 35 Pig 5 was drawn from specimen collected by Heller higs 8, 9, 

II, 18-20 from r imens collected by Howe the remaining fibres from the 

type specimen 

PiATK 7 

PfychotoUut pohcarput (Nees) Trevis I Part of stem with base of a branch, 
postical view, X *5 * Apex of female branch with penanth postical view, X *5 

3 Part of stem, anUcal view X*5 4 tells from middle of lobe, X **5 5 Margin 
of lobule the apex on nght, X 3oo 6 8 Bracto and bracteole from the same invo 
lucre, X »5 9 Subfloral leaf below involucre, X *5 1® Bracteole from another 

speamen X *5 ** Transverse section of penanth, X *5 The figures were all 

drawn from specimens collected by Howe (1411 1414) 

LtutoUjeunta xanthotirpa (Lebm & lindenb) Evans 13 Part of stenie 
stem, postical view X >5 *3 Part of plant with penanth, posOral view \ 25 14 

Part of stem antical view Xi 5 *5 Leaf with lobule flattened out X >5 >6 Cells 

from middle of lobe, X36t 17 tells from antical margin of lobe, X *«> >9 

Apices of lobules, X *0° 20-22 Bracts and bracteole from the same involucre, 

X 35 23 Transverse secUon of penauth X 35 P^e figures were all drawn from 

specunens collected by the wnter (76) 

Plate 8 

At chtltjfunea mnduuma {lAnieoh ) i Apex of female stem with pen 

anth posucal view, X 35 2 Part of candex, postical view, X »5 3 Cells from 

middle of lobe X 36 S 4 Margin of lobule, the apex on nght, X 30 O 5,6 Bract 

and bracteole from the same involucre, X »5 7 Bract from another involucre, X 25 
8 Transverse secUon of penanth, X »S TBe figures were all drawn from specimens 
collected by the wnter (/^) 

AttepMtjtttnea <onftrta (Meissn ) Evans 9 Part of stenle stem wnth mlcropbyl- 
lous branches, postical mew, X 25 i® po»bc*l wf, 

X25 II Apex of male branch, postical view, X 25 «3 Branch with poorly de 

veloped lobules, posucal mew, X 25 *3 Lobule, posUcal mew, X 45 »4 Longi 

tudinalsecuon through lobeand lobule,X 45 »5 Mouthoflobule, diagrammaUc 16 

Cells from middle of lobe, X 365 17 CelU from base of lobe, enclomng an ocellus 

V 300 18 Margm of lobule, apical end on left, X»®® *9 Pensnth with into 

posucal mew, X 35 20, ,I Bract and bracteole from ajingl. «v<^. 

X35 22 Ptoianth, postical mew, X *5 *3 Transverse section of penanth, X 35 

The figures were all drawn from Jamaican specimens collected by the writer (<7, rjt, 

4 * 4 ) 




The ferns and flowering plants of Nantucket — II 

Eugene P Bicknbil 
GRAMINEAE 

One hundred and four grasses are here enumerated and a 
number of varieties are indicated, some of which should perhaps bear 
distinctive names Other species which flower only in the spring 
or early summer are doubtless to be added. In no other family 
of plants represented on Nantucket are introduced species more 
likely to appear and from this source the list should be considerably 
augmented as time goes on. 

It IS to be understood that when not otherwise stated the species 
referred to were found in perfect flowering or fruiting condition. 
ScHizACHYRiUM scoPARiUM fMichx ) Nash, 

Attdropogon scopartus Michx. 

Abundant, often the dominant grass over extensive tracts on 
the plains. Near Miacomet Pond a slender, thinly tufted form 
occurred, here and there, m which the colors were bright-green 
and yellowish in striking contrast to the duller green and purple 
of the prevailing plant. This light-colored form showed nowhere 
the slightest purple tinge and was palest in those parts ordinarily 
the most deeply colored, especially the intemodes, leaf-sheaths, and 
spikelets, 

* ScHiZACHYRiuM viLLOSissiMOM (Keamey) Nash. 

Attdropogon scopartus viilostssimus Keamey, U. S. Dept. Agric- 
Div, Agrost. Bull. 34: 41. Ja 1901. 

Common on sandy plains, roadsides, and in open pine scrub, 
often growing with S. and always readily distinguishable 

from it by its villous sheaths and leaf-blades. When both are fully 
mature, they may be distinguished at sight by a different appear¬ 
ance of their spikes due mainly to a somewhat denser and whiter 
bearding of the sterile pedicel in S. villostssimum. 

The reference of this Nantucket grass to S. vUlosissimum, not 
hitherto reported from north of the Carolinas, is based on the 
181 
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original description, no actual comparison having been made with 
type material. 

* Schizachyrium littorale (Nash) comb. nov. 

Andropogon Itttoralts Nash, in Britton, Man. 69. 1901. 
’Sconset; Polpis. Specimens collected are less notably differ¬ 
ent from 5 . scopartum than are strongly developed examples from 
the Long Island and New Jersey coasts. 

Andropogon abbreviatus Hack. 

Common and widely distributed in low grounds. In some 
seasons not flowering until September. 

Andropogon virgimcus L. 

Common on the level tract below the “ Cliff,” elsewhere ap¬ 
parently infrequent. 

Andropogon furcatus Muhl. 

Rather common in Squam, sparingly in Polpis and near Ac- 
quidness Point; not met with elsewhere. 

SORGHASTRUM AVENACEUM (Michx.) Nash. 

Rather common on the eastern side of the island and locally 
elsewhere : Abram’s Point; Polpis ; Squam ; ’Sconset; South 
Pasture; the Woods; Long Pond, often only freshly in flower at 
the middle of September. 

Paspalum psammophilum Nash. (A. S. Hitchcock, Rhodora 8: 
205. 1906.) 

Paspalum prostratum Nash, not Scribn. & Merr. 

Common and generally distributed, often growing in pure 
sand. Near Gibbs’ Pond plants were measured which covered a 
diameter of 4 to 5 feet with their prostrate radiating stems. 
Paspalum setaceum Michx. 

Not uncommon, but rather local: Squam; Pocomo ; Quaise; 
near the town; Long Pond and elsewhere. Spikelets glabrous, 
or the convex scale dliolate near the apex, mostly oval and 1.5 
mm. long. In the usual form the larger leaves are commonly 
3-6 mm. wide and the spikes 4-7 cm. long; very vigorous plants 
by a roadside near Long Fond had spikelets 1.75 mm. long, 
spikes s-io cm. in length, and leaves 5-13 mm. wide. 
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* Paspalum Muhlenbergii Nash. 

Rather common. The usual form has the leaves 4-8 mm. 
wide, and rarely more than a single spike on the slender peduncle, 
which IS sometimes thinly pilose. At Shawkemo in damp soil a 
few plants were met with having somewhat inflated sheaths, leaves 
6-1 s cm. wide, and shorter, pilose peduncles bearing twin spikes. 

The Nantucket plant sometimes seems to show a close ap¬ 
proach to P. pubescens Muhl. 

* Syntherisma filiforme (L.) Nash. 

Common in sandy soil, especially in the neighborhood of the 
town, extending along roadsides to far-outlying points, as near 
Wauwinet and Long Pond. 

Syntherisma humifusum (Pers.) Ryd. 

Very common generally, often in abundance along sandy 
roadsides 

Syntherisma sanguinale (L.) Dulac. 

Very common. 

Echinochloa Crus-galli (L.) fieauv. 

Common, mostly about and near the town and in the vicinity 
of cultivated ground. About the shores of ponds on the south 
side of the island occurs a form often much dwarfed and some¬ 
times quite prostrate in the sand, having numerous reduced 
panicles, and spikelets like the common barnyard plant but very 
shortly awned. 

* Echinochloa Crus-galli mutica Vasey. 

Met with several times in or near the town, rather a small 
form, the panicle sometimes reduced to 4-6 simple subsecund 
short branches bearing loosely subsecund spikelets smaller than 
in E. Crus-galli proper, with less hispid and awnless, acute or 
mucronate scales. 

Echinochloa Walteri (Pursh) Nash. 

Occurs sparingly with E. Crus-galli in brackish soil about 
ponds on the south shore. Growing with it was a reduced form, 
appearing like a hybrid with E. Crus-galli, in which the sheaths 
were glabrous or the lowest minutely pubescent but not at all 
papillose. Not flowering until late August or September. 



184 Bicknell Ferns and flowering plants of Nantucket 


* Panicum capillare L 

Uncommon, but slowly spreading In 1899 only two plants 
were met with, one near the town and one at ’Sconset, m 1904 a 
few plants were seen in old fields on both sides of the town, one 
plant about three miles out on the Wauwinet road and one at 
Sconset, in 1907 single plants were noticed at several places in 
the town, as well as at a few outlying points 
Panicum miliacfum L 

Near the town by the road to Surfside, 1899, not seen on 
any subsequent visit Collected on Nantucket by Walter Deane, 
Sept 9, 1885 (Hitchcock, Rhodora 3 100 1901 ) 

Panicum proliflrum Lam 

Very common, especially so on sandy pond shores, where it 
often occurs in a much dwarfed condition 
Panicum virgatum L 

Very common A reduced form was found growing in stenle 
soil in open pine scrub east of Miacomet Pond culms ascending 
at base, sometimes not over 4 dm high , leaves firm and stifiT, 
pale glaucescent green, panicle small and contracted, the short 
branches appressed, sometimes 10 cm long and only i cm wide, 
sometimes reduced to a few sparsely flowered branches, spikelets 
small, 2 5-3 mm long, the scales shorter, broader, less attenuate 
and less distinctly nerved than in the usual plant, the first scale 
relatively shorter, all the scales with less evident and more ap¬ 
pressed tips 

Panicum anceps Michx has been recorded from Nantucket, it 
would seem to be quite possible that the reduced form of P vtr- 
gatum described above, with its decumbent base, stiff, pale leaves, 
and contracted panicle, may have led to misidentification 

* Panicum agrostoides Spreng 

Damp roadside below the " Chff” , by a pool east of the town 
and in abundance by two pools north of the town, wet spot in 
the “ Woods " 

Panicum depauperatuu Muhl 

Common, speamens collected are more or less villous with 
flat leaves and many basal pamcles, the spikelets deadedly beaked 
and 3 5-4 mm long 
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* Fanicuh lineariifolium Scribn. 

Fully tyjMcal P. lineariifolium was not met 'with. The grass 
here referred to it, with reservations, was cijllected several times 
and is •somewhat intermediate between P. lineariifohum and P. 
depauperatum. Nevertheless, I do not myself doubt the distinctness 
of these two grasses, believing that they represent a group of closely 
related species which will continue to be troublesome in classifica¬ 
tion until their proper lines of segregation are understood. 

The Nantucket plant has much the habit and pubescence of 
P. hneariifolium, with the spikelets not larger than in that species 
and sometimes as pubescent, but the venation and shape of the 
flowering scalos are more those of P, depauperatum^ as a rule, how¬ 
ever, wanting the pronounced beak-like termination which is so 
marked a feature of the latter. The spikelets are rather broadly 
ovoid, 2-2.5 mm. long, obtuse or subacute, the larger scales usu¬ 
ally but not always slightly surpassing the grain. 

* Panicum Owenae sp, nov. 

Tufled, erect or ascending; culms 1.5-3.25 dm. high, slender, 
often geniculate at the nodes; nodes 2 or 3, bearded with a ring of 
appressed or ascending white hairs ; lowest internodes appressed 
soft-pubescent, the upper ones and peduncle minutely close- 
puberulent; basal leaves short-lanceolate, 3-4 mm. wide, sparsely 
papillate-long-ciliate at base; stem-leaves 2 or 3, linear-lanceolate, 
ascending, 1.5-3 wide, 4-10 cm. long, closely striate-nerve^, 
minutely scabrellous-puberulent above, softly appressed-puberulent 
and sometimes also thinly pilose beneath and sparsely long-ciliate, 
attenuate, finally involute; ligule a dense fringe of hairs; sheaths 
striate, more or less puberulent, the* lowermost often papillate- 
pilose ; primary panicle 2-6 cm. long, puberulent, its branches 
ascending, the lowest usually solitary; branches of the culm 
slender, sometimes 6 cm. long, bearing clusters of stiff, crowded, 
linear, attenuate leaves and numerous spikelets; spikelets 1.5-2 
mm. long, oval, occasionally orbicular or oblong, very obtuse, 
first scale length of the subequal second and third, 

strongly 1-nerved and acute to 3-nerved, sometimes obtuse, sec¬ 
ond scale 7-9-nerved, third scde 7-nervcd, all minutely soft- 
puberulent with subappressed hairs; caryopsis white, elliptic, 
1.25-1.50 mm. long. 

Type collected September 20, 1907, on the sandy commons 
west of the town, deposited in herb. N. Y. Bot Garden. A speci¬ 
men collected September ii, 1899, is snuOler and more densely 
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tufted, with numerous secondaiy branches and panicles among the 
crowded basal leaves. Named in compliment to Mrs. Maria L. 
Owen, whose name is already inseparably connected with the study 
of the Nantucket flora. 

An interesting Pantcum, connecting the eUpauperatum and 
diJiotomum groups, and related to both P. lineariifolium and P. 
Btcknellii. Its relationship to the latter does not readily appear 
from its general aspect but becomes evident on closer study. 
The essential differences are the much smaller, obtuse, instead of 
acute, spikelets, much narrower leaves pubescent beneath, soft- 
puberulent culm and panicle, secondary panicles on branches bear¬ 
ing close tufts of short leaves, generally smaller proportions, and 
greater amount of pubescence throughout. 

* Panicum Bicknellii Nash. 

A large, spreading, nearly prostrate tuft growing among Am- 
mophila on a wide sandy tract on little Neck, September 14, 
1906. Spikelets remaining only on the secondary panicles. 

This grass would seem to be almost out of place on Nan¬ 
tucket, although it is less exclusively an inhabitant of open rocky 
woods than has been supposed, for it occurs, also, though rarely, 
in open sandy fields on Long Island. 

The Nantucket plant is not in the least doubtful, although the 
prostrate position and unusually firm and roughened leaves are 
noteworthy: larger culms 5 dm. long, leaves mostly 3-5 mm. 
wide, 6-10 cm. long, firm, scabrellous on the upper surface, 
becoming involute toward the apex or even narrowed to a terete 
attenuation, at least the lower leaves sparsely ciliate towards the 
base; intemodes puberulent; lower nodes slightly bearded; 
sheaths glabrous or obscurely pubescent, the margins somewhat 
pilose ; panicle scabrous, 6-9 cm. long; culm glabrate ; spikelets 
2.5 mm. long, acutish, puberulent, the nervation formula, 1, 9, 7. 

* Panicum dichotomum L. 

Apparently rare, and met with only on the moors near the 
fifth mile post of the railroad — the common woodland plant. It 
appears smooth and glabrous throughout, but actually the sheaths 
of the short basal leaves are appressed-pilose and the lowermost 
intemodes sometimes obscurely puberulent; there are also often a 
few long, erect or reflexed white hairs at the base of the leaf. 
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espedally- on the branches, where the sheaths are also sparsely 
pilose; leaves spreading, 2-5 mm. wide; spikelets glabrous, 2 
mm. long. 

* PanicUm columbianum Scribn. 

Rather common in dry open places or in partial shade among 
scrub-oaks and pines. 

Among the related species on Nantucket, this is especially 
marked by the fine, close puberulence of the slender purplish inter- 
nodes, which often appears more like a glaucescent bloom than a 
pubescence. The lowermost intemodes are, however, sometimes 
densely appressed-pubescent, and specimens which approach P, 
tnendiotiale in •still other characters denote a very close relation¬ 
ship. The leaf-blades are cither glabrous or close-puberulent on 
the lower surface; the spikelets are 1.5-1.75 mm. long. 

• Panicum meridionale Ashe. 

Panicvftt filiculme Ashe 

Panicum oricola Hitchc. & Chase, Rhodora 8: 208. N 1906. 

Perhaps the most common Panuum of Nantucket, growing 
everywhere in dry sand or sandy soil Its preference would ap^ar 
to be for exposed sandy or gravelly levels, but it mingles freely 
with the close low growth which covers the moorland and hillsides 
and finds its way into half-shaded openings among the pine groves. 
Responding to this diversified habitat it shows so great a degree 
of variation that extreme forms might confidently be taken for 
distinct species. From one to another of the most divergent forms, 
however, gradation appears to be so complete and so general that, 
although not convinced of their actual interrelation, I have found 
no assured basis for treating them otherwise than as conditions or 
states of a single rather broad species. 

Three pronounced variants are here especially referred to: 
One is the plant of exposed sandy places. It is either erect or 
prostrate and readily forms close mat-like tufts; the pubescence is 
densely appressed-pilose on the sheaths and intemodes and almost 
velvety on the lower surfaces of the primary leaves, although the 
later leaves may be quite glabrous; the panicles are sometimes 
long-peduncled but mostly little or not at all exserted. This 
seems to be the plant recently described as P. oricola Hitchc. & 
Chase. 
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A second well-de6ned variant grows in weakly spreading 
ascending or erect tufts and is closely much-branched ; the leaves 
are thinner, softer, and more pilose than in the plant first described 
and more loosely soft-pubescent on the lower surface, and the 
sheaths and internodes are often conspicuously and densely villous ; 
the panicles are short-peduncled or included, usually with slender- 
pedicelled spikelets. Certain examples of this form are almost 
identical with specimens of P. meridtonale collected by Ashe m 
North Carolina. Other examples seem to meet precisely the 
description of Pantcum nndphyllum tlamum Hitchc. & Chase, 
Rhodora 8: 209. N 1906. 

A third marked form is the plant of the dry overgrown com¬ 
mons and moorland. This corresponds closely with specimens of 
P. jUunlme named by Ashe. It is much more slender than the 
contrasted forms, with much sparser and looser pubescence and 
very narrow, firm, pale-green leaves, the small panicle is com¬ 
monly long-peduncled. Very diminutive forms of this* occur, in 
which the panicle is wholly included. In this and in the form first 
mentioned the primary panicles have mostly lost all their spikelets 
before the end of August. 

A study of these several forms in their early flowering stages 
would doubtless throw considerable light on their mutual rela¬ 
tionships. 

Panicum unciphyllum Trin 

Frequent or common in low grounds or grassy places. Pri¬ 
mary panicles with few or no spikelets remaining. A reduced and 
slender form occurs in cranberry bogs and sandy wet places ; it is 
more sparsely and loosely pubescent than the usual form, with the 
leaves narrower, firmer, and paler green. 

* Panicum tennesseense Ashe. 

Included under this name are specimens of a Panicum very 
closely related to P. unciphyllum, which, judging from herbarium 
material, seems to be now quite generally referred to P. tennes¬ 
seense. It is uncommon on Nantucket, where two definite forms 
'tin to be noted: one is rather thinly villous-pubescent and has 
slender ascending culms not branched from the lower nodes, and 
thin, rather bright-green leaves minutely but not densely pubes¬ 
cent on the lower surface. This was found only in woods on 
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Coskaty. The other form, met with sparingly at 'Sconset and 
Wauwinet, is more softly and densely pubescent, with firmer, 
duller-green leaves, sometimes 8 mm. wide, and is branched from 
the base and sometimes quite prostrate. In both forms the partly 
included primary panicles were freshly in flower. 

* Panicum atlanticum Nash. 

Frequent or rather common in dry grassy places, sometimes 
growing with P. Serthnerianunt, After the middle of August 
spikelets remain only on the secondary panicles. 

On Saul's Hills a greener form with unusually narrow and 
long-attenuate leaves was collected. 

Panicuh SckiBNERiANUM Nash. 

Common in dry sandy fields, secondary panicles only. 

* Panicum spherocarpon Ell. 

Common in dry places; panicles often perfectly fresh. 
pANICUrf CI-ANDESTINUM L 

Locally common in low grounds but by no means generally 
distnbuted. Past flowering. 

* Panicum mattamusketense Ashe 

Pantcum Clutti Nash. 

Common in cranberry bogs and open wet places. After the 
middle of August few spikelets remain on the primary panicles. 
Very variable, either stout or slender, sometimes only 4 dm. high 
with leaves 4-6 mm. wide and panicles 4-6 cm. long, again 8-10 
dm. tall, the leaves 10--14 mm. wide, becoming ii cm. long, and 
panicles 8-10 cm. in length. On Nantucket this little-known 
grass is usually smaller than the same species on Long Island 
and in New Jersey, and differs also in a marked tendency towards 
firmer and paler green leaves, smaller, fewer-flowered panicles, and 
generally reduced pubescence. It is sometimes strongly sugges¬ 
tive of a modified open ground form of Panicum boreale Nash. 

Panicum Clutei Nash has been attributed to Nantucket and 
held to be distinct from P. mattamusketense (Scribner & Merrill, 
Rhodora 3: 95, 97, 119, 120. My 1901). The type specimen of 
the former in herb. N. Y. Bot Garden can be distinguished by 
no material character from authentic examples of P. matta¬ 
musketense from North Carolina. The latter is somewhat more 
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pubescent with more densely bearded nodes but in respect of pu¬ 
bescence the plant is extremely variable even in the same locality, 
as I have repeatedly observed on Long Island, where the spedes 
is common. 

* Chaetochloa glauca (L.) Scribn. 

Comtuon in cultivated fields and about the wharves and streets. 

* Chaetochloa versicolor Bicknell. 

A characteristic grass of the borders of salt marshes, 
Chaetochloa viridis (L.) Scribn. 

Rather common, mostly near cultivated ground. 

* Chaetochloa italica (L.) Scribn. 

A few plants in an old field near the town in 1899 —the smaller 
purplc-awned form. 

* Cenchrus tribuloides L, 

Scattered over a sandy level near an abandoned barn at Shaw- 
kemo Spring, Sept, i r, 1907. Perhaps introduced. 

Zizania aquatica L. 

Considerable growths of this grass are established on the 
borders of head of Hummock Pond ; Miacomet Pond, 1899. 
Leaves 1.5-3 cm. wide; branches of pistillate part of inflorescence 
either ascending or appressed. 

Mrs. Owen says “Probably all introduced from seed sown 
about 1875." 

Homalocenchrus oryzoides (L.) Poll. 

Common in low ground. 

Anthoxanthum odoratum L. 

Common and widely spread ; inflorescence completely dried. 

* Savastana odorata (L.) Scribn. 

Common in salt marshes along the “ Creeks”; sterile culms and 
leaves green, the fertile culms withered, often with persisting 
panicles. 

Aristida dichotoha Michx. 

Very common in sterile soil. 

* Aristida gracilis Ell. 

Damp roadside west of the town, 1904. 



Bickmell : Ferns and fijowering plants of Nantucket 191 
Aristida porpurascens Poir. 

A very common and characteristic grass' of dry levels and 
barrens. 

Stipa avenacea L. 

Dry levels near head of Tom Never's swamp, 1904; only a 
single spikelet found, dried and accidentally persistent; east of 
Almanac Pond, Sept 1907, leaves only. 

Muhlenbergia mexicana (L.) Trin. 

Sparingly by borders of yards and street-sides in town — the 
much-branched leafy form with numerous, lateral, flattened, short- 
branched panicles ; defined as the type of M. mextcaua by Scrib¬ 
ner (Rhodoia g : 18. F 1907) 

M diffusa Schrcber, reported in Mrs. Owen’s catalogue as 
having been noticed in a yard in Orange Street, should possibly be 
referred to the above species, which occurs in yards along this 
same street. 

Phleum pratense L. 

Common, spikes mostly dried 
Alopecurus pratensis L. 

Admitted to Mrs Owen’s catalogue; I saw nothing of it, 

* Sporobolus vaginaeflorus (Torn) Wood. 

Found only in a sandy spot about one mile out on the road to 
Surfside; here it was growing spanngly in 1899 and subsequent 
years. Comes into flower perhaps later in the year than any other 
grass found on the island; at the middle of September 1907 it was 
not yet in bloom and in other years was only beginning to bloom 
towards the middle of the month. 

Agrostis alba L. 

Common ; panicles dried. The prevailing plant is the reduced 
state — var. vulgans, which abounds on the dry commons; the 
typical form occurs in richer soils. A lax form having more diffuse 
panicles and smaller spikelets is found in damp thickets. 

* Agrostis haritima Lam. 

Very common in salt and brackish meadows. The usual form 
often grows in close masses, has very narrow leaves, with ligulea 
often 5 mm. long, numerous slender culms, and contracted spike- 
like panicles 7-10 cm. long and less than 0.5 mm. thick. A stouter 



192 Bicknbll Ferns and flowering pi^nfs of Nantucket 

form grows in close tufts and has geniculate, spreading, or ascend¬ 
ing culms, and much more open, interrupted panicles often i 5 dm 
long and 2-4 cm wide Contrasting remarkabl); with these is a 
very definitely characterized form which was collected Sept 2,1904, 
on damp sandy levels by a pond on the south shore It had pro¬ 
duced numerous stolon-like leafy stems which crept over the sand 
for a distance of 1-2 feet and bore numerous short, firm leaves 
and short, leafy blanches springing from many of the nodes, flower¬ 
ing culms I 5-3 5 dm in length, panicles close, narrowly oblong 
3 6 5 cm long, o 5-1 cm thick, leaf-blades 3-5 cm long, 1-2 mm 
wide, firm, rough on both surfaces and involute-attenuate at apex, 
ligule I- 1 s mm long, inflorescence, leaf-sheaths, and culms 
strongly tinged with purple This grass agrees closely with the 
description of Agrostts depressa Vasey of the Northwest Coast (see 
A S Hitchcock, U S Dept Agric PI Ind Bull 68 : 28, 29), 
and the illustiation of a specimen from Oiegon [loc at pi 6 ) 
would answer almost perfectly for the Nantucket plant This 
plant was in fresh flower when collected, whereas in the common 
meadow forms the panicles were completely dried 
Agrostis hyehalis (Walt) B S P 

Tnchodxum laxtflorum Michx 

Common m sandy damp places and pond shores The Nan¬ 
tucket grass of this composite speaes is clearly the plant of 
Michaux, whatever Walter s Comucopiae hyemalts may have been 
It IS charactenzed by greatly elongated panicle branches, slender- 
pedicelled, not crowded spikelets, the empty glumes narrowly 
acuminate, 2-2 5 mm long, flowenng scale narrow, i 25 mm 
long, basal leaves numerous, setaceous, culm leaves broader, 1-2 
mm wide 

* Agrostis elata (Pursh) Tnn 

Common in sphagnum bogs and wet places A late-flowenng 
grass, coming into bloom in late August and September, some¬ 
times growing in close masses and beconung conspicuous from its 
purple panicles 

This grass seems never to become as tall and strongly devel¬ 
oped on Nantucket as in the sandy swamps of New Jersey and 
Long Island, and is often a small and flacad quite mconspicuous 
bog plant In favorable situations, however, it attains a growth 
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which approaches typical examples of the species, the leaves 
becoming 2-3 mm. wide, panicles 2-3.5 dm. in length, and spike- 
lets 3-3.5 mm. long. 

This species develops slender underground rootstocks, and the 
culms are often branched from near the base, characters which I 
have not observed in the tufted, green-panicled woodland grass, A. 
perennans (Walt.) Tuckerm. (A. intermedia Scribn.), to which A. 
elata has been referred as a variety. 

Holcus lanatus L. 

Scattered all over the island; inflorescence mostly dried. 

Aira caryoph\ llea L. 

Widely scattered over the island and locally very common : 
below the “ Cliff,’’ east and west of the town ; on and below the 
bluff at ’Sconset; sandy levels about some of the ponds on the 
south shore. Plants dead and dried but holding many spikelets 
in the silvery panicles. 

Deschampsia flexuosa (L ) Trin. 

Very common over the moorland and dry commons and 
abundant in the cedar barrens on Coskaty, panicles dried. 
Danthonia spicata (L ) Beauv. 

Very common; culms and spikes mostly dried. Among 
scrub pines south of the county fair grounds, a stout, strongly 
tufted form was collected September 2, 1904, bearing many fresh 
panicles. This plant appears somewhat intermediate between D. 
spicata and D. sencea Nutt., the sheaths and leaves being some¬ 
what villous and the flowering scale rather densely pilose and 
with slender teeth 2-3 mm. long. It seems to be precisely the 
grass described from Long Island by Austin in 1872, as Danthonia 
Allem (Bull. Torrey Club 3 : 21.) 

It is frequent on Long Island and I have collected a variation 
of it on Mt. Desert, Maine, and on Cobble Hill, Lake Placid 
(apparently D. Frurowt Austin, Bull. Torrey Club 6: 190. 1877). 

The Lake Placid specimens bore perfectly fresh panicles as late 
in the season as October 20, 1901, although the first heavy snow 
had fallen two days before. 

Compared with D. spicata in its simplest state this stouter 
form appears very distinct but intermediate examples everywhere 
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seem to bridge the differences between them. Some of the Nan¬ 
tucket specimens show the slender bracts at the base of the panicle- 
branches just as descnbed by Austin, but the culms are not 
branched except that one shows a secondary panicle starting from 
one of the upper nodes. 

Spartina cynosuroides (L ) Willd. 

Common, sometimes occurring far from marshland on the 
dry commons. At Quaise and Eatfire is found a stout form 
having numerous crowded spikes, sometimes as many as forty, 
which is suggestive of S. polystachya (Michx.) Ell. The record 
of the latter from “ Eatfire and elsewhere ” would therefore seem 
to require confirmation. 

* Spartina juncea (Michx.) Willd. 

Frequent or common, usually in dry white sand back of the 
beaches, sometimes in cranberry bogs near the shore. Later- 
flowering than S. patens, the spikes being uniformly in fresh con¬ 
dition at the middle of September when those of the latter are 
mostly dried. Certain examples suggest intergradation with S. 
patens but the plants usually appear very distinct. S. juncea, 
although sometimes closely cespitose, often produces scattered 
culms or only a few together from stout running rootstocks; it 
becomes as large as I2 dm. high with spikes 6 cm. long. Tufted 
forms agree closely with type material of .S. caespitosa Eaton, but, 
as a rule, have less slender, more spreading leaves and larger 
spikes. 

Spartina patens (Ait.) Muhl. 

Everywhere in salt marshes. 

Spartina glabra pilosa Merrill. 

Common along shores and tidal creeks. 

Spartina glabra alterniflora (Lois.) Merrill. 

Specimens referred here are scarcely more than reduced states 
of the last, having few slender spikes of more separated spikelets, 
with obscurely puberulent or glabrous scales. 

Phalaris canariensis L. 

Recorded by Mrs. Owen from about the old wharves, on the 
authority of Doctor Swan. 

Phalaris etrundinacea picta was observed as a mere garden 
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esc^>e straying along a fence and into a low field at the edge of 
the town, 1904-07. 

Fhraghitbs Phragmites (L.) Karst. 

A considerable growth on the southwest side ot Sachacha Pond; 
Reed Pond ; boggy spot in the Woods. 

* Tridens flava (L.) Hitchc. Rhodora 8: 210. 

Tricuspis sesslerioides (Michx.) Torrey. 

In an enclosed grassy lot showing sandy exposures on North 
Street about a quarter mile west of the Sea Cliff Inn, September, 
1907. Vigorous tufts and larger groups in full flower were scat¬ 
tered through the lot. Probably introduced. 

Triplasis purpurea (Walt.) Chapman. 

Everywhere in dry white sand on dunes and exposed places. 

* Diplachne maritima nom. nov. 

Dtplachneprocumbens Nash, in Britton, Man. 128. 1901, not D. 
procumbens Arech.Gram. Urug. 1894, fide Hitchc. U. S. Dept. 
Agric, PI. Ind. Bull. 33: 17. F 1903. 

Sparingly on the shores of Sachacha Pond, 1899; in consider¬ 
able abundance on the sandy shore of Miacomet Fond, 1907, a 
reduced form, growing in small, congested, flatly prostrate tufts 
1-2 dm. in diameter; culms numerous, crowded, branched 0.5-2 
dm. long; panicles 3-8 cm long, mostly included, their branches 
short, appressed, 1-4 cm. long; spikes 8-io-flowered, 6-8 cm. 
long ; flowering scales 2.5-4 mm. long, much less pilose-fringed 
on the margins and at the base than in the more strongly devel¬ 
oped plant from further south, the awns 1.5-3 long- 

* Eragrostis PuRSHii Schrad. 

Scattered along the sandy sides of Main Street near the edge 
of the town m 1899; it had spread but little in 1904 and 1906 
and the following year had been nearly exterminated by the pav¬ 
ing of the street 
Eragrostis major Host 

Occasionally found by street-sides in the town and infrequent 
in the suburbs; a single plant at 'Sconset, 1904, 

* Eragrostis pectinacea (Michx.) Steudel. 

Very common. A stouter, stiifer-leaved form with more ample 
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and denser panicle, and sometimes larger spikelets, in white sand 
among the dunes and sand wastes. 

Eragrostis spectabilis (Pursh) A. Gray. 

Frequent or common in sandy places. 

Distichlis SPiCATA (L.) Greene. 

Very common in salt marshes. 

Dactylis glomerata L. 

Common, mostly in and near town and about farm lands. In¬ 
florescence completely dried. 

POA ANNUA L. 

Common, some fresh panicles. 

POA PRATENSIS L. 

Common, panicles dried. 

PoA TRIVIALIS L. 

Mentioned in Mrs. Owen’s catalogue; I did not meet with it. 
POA COMPRESSA L. 

Common, panicles dried. 

PoA SEROTiNA Ehrh 

At several places along old wharves and once by a street-side 
in the town. 

Panicularia CANADENSIS (Michx.) Kuntze. 

Common. A very coarse, stout form is frequent, having 
broad, decompound panicles, the larger leaves 12 mm. wide, the 
stem sometimes i cm. thick at base. 

Panicularia nervata (Willd.) Kuntze. 

Frequent; piist flowering. 

Panicularia Americana (Torr.) MacM. 

Uncommon; at three stations south of the town; north of the 
town j Polpis. Few spikelets remaining. 

Panicularia pallida (Torr.) Kuntze. 

Frequent or common in ponds and pools, mostly past flowering. 
*' Panicularia aeptentrlonalla (Hitchc.) comb. nov. 

Glyceria septentrionalis Hitchc. Rhodora 8: 211. 1906. 

Panicularia fluitans (I,.) Kuntze, of authors, not Glyceria 
Jluitans (L.) R. Br. 
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In pools and muddy pond-holes, not common: Wauwinet; 
near Reed Pond; near Tristram Coffin’s home^ead; roadside 
pool west of Maxcy’s Pond. At the latter station it was freshly 
in flower September 14, 1907, apparently a second growth, since 
wherever found elsewhere it had long passed the flowering stage. 
Panicularia acutiflora (Torr.) Kuntze. 

Cato’s Pond, 1899, and again 1907; this pond although 
named on the maps was merely a pool in a low field sometimes 
nearly dry in summer; roadside pool near ’Sconset; recorded from 
Pout Ponds. In full flower. 

Pacdnellia f^icolata (Torr.) comb. nov. 

Poa fascutUata Torr. FI. U. S. 1: 107. 1824. 

Frequent, about the borders of salt marshes. This is the 
common coastwise Ptucinellia which replaces the larger-flowered 
P. tnarUima (Huds.) Pari., from southern New England to New 
Jersey. It has commonly been referred to P. dtstam (L.) Pari., a 
very different plant and doubtless an introduced species in our 
flora. True P. distans is decumbent at the base and has open 
panicles, sometimes nearly half the length of the slender culms, 
formed of almost capillary widely spreading or deflexed branches 
sometimes 12 cm. long, in clusters of 2-5 and floriferous mostly 
above the middle ; the spikelets are not crowded and are often slen- 
der-pedicelled, the flowering scales 1.5-2 mm. long, truncate- 
obtuse and rather distinctly nerved, the nerves below evidently 
pubescent. 

In P. fasciculata, the culms, although often geniculate below, 
are not decumbent but stiffly ascending or erect, the exserted part 
longer than in P. distans and sensibly stouter and stifler, the pan¬ 
icles much smaller and narrower, sometimes almost spike-like, 
formed of appressed or ascending stiff branches mostly single or 
in pairs and floriferous from near the base, the spikelets crowded, 
sessde or stipitate, the flowering scales 2-2.5 <”<”• long’ acutish 
or obtuse, more coriaceous than in P. distant and less distinctly 
nerved, the base of the nerves glabrous or glabrate. 

Fkstuca octoflora Walt 

'Sconset, along the top of the low bluff south of the settle- 
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ment, Aug. 30, 1904, plants dried up but with some spikelets per¬ 
sisting. Recorded from between 'Sconset and Sachacha. 

Festuca Myuros L. 

Common along the railroad and in adjoining sandy fields near 
the town, 1906; one station near'Sconset, 1904; plants comple¬ 
tely dried up but many spikelets remaining. 

♦ Festuca capillata Lam. 

Sandy commons and pastures in the town region and on the 
south side of the island, stems and panicles dried but basal leaves 
still green. 

Festuca ovina L. 

My collections of Nantucket plants include no specimens of 
true Festuca ovina nor have I now any quite certain recollections 
of having met with it. My notes, however, refer to it as having 
been found with spikelets nearly gone on the south pasture and in 
the town region. It is recorded by Mrs. Owen and is probably 
common. 

* Festuca rubra L. 

Under the currently accepted view as to what constitutes 
Festuca rubra L. in this country it is necessary to place under this 
name two Nantucket grasses which are quite probably distinct 
species. The less common one is that to which the name more 
properly applies, judging by comparison with presumably authentic 
examples of the European plant. It is a low, rather stiff grass, 
conspicuously blue-glaucous throughout and, although forming 
close tufts, develops pronounced stolons, usually short and 
assurgent or declined-upcurved, but sometimes more slender and 
10-15 cm. in length ; the basal leaves are numerous and very firm, 
often stiffly curved, strongly involute, 1-2 dm. long, their lower 
sheaths densely short-pubescent often with reflexed hairs and 
usually much tinged with reddish-purple; the culms are 2.5-4 
dm. high, bearing panicles 5-8 cm. long, the lower branches often 
stiffly spreading; flowering scales scabrellous, 4.5-6 mm. long, 
bearing delicate awns i-2 mm. in length. This grass was found 
at several widely separated localities in sandy places near the shore. 
It is closely matched by specimens from Nova Scotia collected by 
Howe & Lang, which bear labels corrected from F. ovina to R 
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rubra ; no. 1568, Halifax Harbor, Sept. 2-6, 1901, herb. N. Y. 
BoL Garden, may be especially cited. 

The other grass here discussed is found on the plains and 
commons and even far out on the moorland, where it is often to 
be seen rising among masses of bearberry and other low-growing 
plants of sandy soils. It also occurs in more strongly developed 
form on the borders of salt marshes. It is of either tufted 
or scattered habit, but possesses the character of extra-vaginal 
offshoots, held to be determinative of F. rubra among our eastern 
species. This character, however, is often only obscurely devel¬ 
oped and usually takes the form of short, suberect offshoots or 
innovations, rather than well-defined stolons. In its commonest 
form, it is a very slender glaucescent grass 4-5 dm. high, the leaves 
of the shoots erectly clustered about the culms, very narrow and 
involute, 2-3 dm. long, their lower sheaths puberulent, the basal 
ones membranous, brownish, and distinctly veined, not broadened, 
pale and closely massed together as m F. ovitta ; but the flowering 
scales are 4.5-6 mm. long, subtercte, short-awned, and often gla¬ 
brous and shining, though sometimes slightly scabrellous. 

Stouter forms become 6-7.5 tall, with broader, less invo¬ 
lute leaves and more open, longer-branched panicle sometimes 
IS cm. long, the flowering scales 5.5-7 .5 mm. in length, the 
empty glumes proportionately large. This grass has been fre¬ 
quently determined as F. ovina dunuscula (L.) Hack., from which 
it is altogether distinct. It is the F. dunuscula L. of Torrey’s 
Flora of New York and is a characteristic coastwise species of 
Long Island and New Jersey. I am strongly of the opinion that 
it is a native grass distinct from true F, rubra. When observed on 
Nantucket both of these grasses were well past maturity, making 
impossible a thorough study in the field. 

Festuca pratensis Huds. 

Streets and grassy lots in the town and in outlying fields. 
Probably more generally distributed, but not readily noticeable 
late in the season after its spikelcts have fallen. Festuca elatior L. 
was not observed. 

* Bromus tectoruh L. 

A few plants on the sandy border of Mill Street not far from 
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the old mill, Sept. i6, 1907, some fresh panicles remaining; 
plants small, apparently a second growth. 

Bromus sterilis L. 

Mrs. Owen in her catalogue says that fine specimens of this 
grass were found near the windmill by Judge Churchill in 1886, 
and by herself on Fair Street the following year. It is empha¬ 
sized that the grass intended is true B. stenlis as distinguished 
from B. tectorum which, it is said, had not at that time reached the 
island. 

Bromus racemosus L. 

On West Center Street, Sept., 1904, a few small plants bear¬ 
ing fresh panicles , also on street-side in the south part of the town. 
Bromus hordaceus L. 

Sandy field by the railroad near the town, Aug. 6, 1906, many 
completely dried plants, also on Mill Street with B. tectorum, 
some small, apparently second growth plants beanng fresh pan¬ 
icles, Shawkemo. 

♦Bromus secalinus L. 

Roadside south of the town, a single erect but dried-up culm 
and panicle, Aug. 5, 1906. 

Lolium italic um a. Br. 

Sparingly by roadside north of the town, Aug. 4, 1906; 
clover field south of the town. Sept., 1907. 

Lolium perenne L., as given in Mrs. Owen’s list, may perhaps 
have referred to L. ttaltcum, which had not been recognized in our 
flora at that time. 

Agropyron repens (L.) Beauv. 

Common in several of its forms, sometimes with green spikes 
but mostly past the flowering stage. 

♦Agropyron repens littoreum Anders. 

Sand dunes on the north shore. The plant here in view 
agrees closely with Scribner’s description of httoreum in U. S. Dept 
Agric. Div. Agrost. Bull. 4; 36. It is markedly diflerent from 
the abundant grass commonly assumed to be typical repens, but 
intermediate examples seem to obliterate all sharp lines of demarca¬ 
tion. 
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Hordeum vulgare L. 

Occasionally persistent in old fields. 

* Blymtis halophilus sp. nov. 

More or less glaucous, purphsh-tinged, slender, erect, sometimes 
slightly ascending at base, after forming loose tufts, 4-7 dm. high; 
leaves narrow, firm, erect, those of the culm mostly 5-7, the 
lowest very narrow, smooth and glabrous, or slightly hairy on 
the upper surface near the base, narrowly attenuate, involute on 
the margins or throughout when dry, 2-5 mm. wide, mostly 10- 
IS cm. long; ligule very short; basal leaves erect, when involute 
appearing almost setaceous, becoming over 15 cm. long; spike 
erect, slender-peduncled, 4-9 cm. long, often under i cm. thick, the 
peduncles usually exserted 5-15 cm ; empty glumes 7-10 mm. 
or less in length, 1-1.5 wide, tapering into slender rough 
awns of about equal length, minutely scabrous on the prominent 
nbs; flowenng scales 6-7 mm. long, 1-1.25 mm. wide, minutely 
scabrellous all over, conspicuously nerved only towards the apex, 
tapering into slender rough awns often 1.5 cm. long. 

In abundance in a salt marsh on Eel Point; also on Little 
Neck and sparingly near Acquidness Point. 

Salt marshes and shores along the coast from Maine to New 
Jersey and doubtless further south. Common on Long Island. 
Type from Acquidness Point, Nantucket, Sept. 11, 1907, in herb. 
N. Y. Bot. Garden. 

Differs from Elymus virgtmcus and E. hirsutiglumis Scribn. & 
Sm. in much smaller size, fewer, shorter, narrower and firmer 
leaves, their sheaths not inflated, smaller, more loosely flowered 
spike, usually glaucous and strongly purplish-tinged, shorter and 
more tapering flowenng glumes bearing much longer, stiflcr awns, 
scabrellous and long-awned flower-scales. 




The genus Ernodea Swartz : a study of species and races* 

Nathaniel Lori> BEirroN 

This genus of Rubiaceae was established by Swartz f on a 
single species, E. littorcdis Sw, from the island of Jamaica. It 
has recently been regarded as monotypic, consisting only of the 
type species, which is widely distributed in the Caribbean region, 
in Jamaica, Florida, the Bahamas, and from Santo Domingo to 
Guadeloupe. 1 do not find the genus reported from Cuba, though 
it almost certainly exists there and further exploration will prob. 
ably reveal it. Attempts have been made to refer to Ernodea plants 
now relegated to the genus I^etorta of the Old World and to 
htdorea of the West Indies. 

In 1905 Dr. Small characterized Ernodea angnsta | from pine- 
lands in southern Florida, and in the same year I descnbed 
Ernodea Coken § found among the collections made by Professor 
Coker on Abaco Island during the Bahamian exploration organized 
by the Geographical Society of Baltimore. The Bahamian explora¬ 
tions conducted by the New York Botanical Garden and the P'ield 
Museum of Natural History have revealed the existence in the 
Bahamas of several additional species with apparently numerous 
races, the genus evidently having its greatest development in these 
islands. These explorations have afforded convenient opportunity 
for field study of the plants. 

The shrubs form colonies sometimes of large size, spreading 
from underground parts so as to clothe densely the sand or rocks 
on which they grow. So far as our observation goes, they are 
confined to limestone rocks or limestone sand. That mutation 
takes place freely is indicated by the fact that in the Bahamas, at 
least, one colony will often differ from another near by in some 

* Thli trcEtment of a genoa will fenre to illnimte the propadtioni EdTuiccd hf 
the writer in the ^ponimi on •• AipecU iri ihe Sp«Je» Qneition,’' *t tlie meeting of 
the Bounical Society of America, Chicago, Jannaiy, 1908. 

fPiodr. 29 . 17M. 

I Bull. N. y. Bot. Card. 3: 438. 

I In Shattnek, The Bahama Iilanda, a64. Botany ty W. C. Coker. 
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minor character, such as leaf form, tint of the corolla, prostrate or 
bushy habit That such small characters are transmittable by 
seed is also evidenced by plants with identical features forming 
colonies at some distance from each other and too far apart to 
have been produced by underground connection The small 
fleshy yellow fruits of these plants are probably freely distnbuted 
by birds 

The numerous specimens now in the herbarium of the New 
York Botanical Garden seem to me to fall into six species, com¬ 
posed of a considerable number of races Characters taken as 
specific are indicated by the following key 


Calyx lobes vxiying from nearly as long as the fruit to longer 
I eaves lanceolate to oblong oblanceolate or oblong lanceo 
late 5 lomm wide 

Corolla white to pink leaves relatively broad plant 
mostly of coasts I 

Corolla red to scarlet leaves relatively narrow plant 
mostly of p ne lands 2 

I eaves narrowly linear i 3 mm wide 3 

Calyx lobes much shorter than the fruit 

1 eaves oblong lanceolate 6 8 mm wide 4 

Leaves narrowly linear to linear oblanceolate i 3 mm wide 
Leaves bristle tipped, calyx lobes half as long as the 
fruit 5 

Leaves merely mucroiate calyx lobes one third as long 
as the fruit 6 


£ ItUtralu 

F atifM/a 
£ Coktn 

F MtUtpaufktx 

£ Tayltn 
£ Nashxi 


I Ernodfa iirroRALib Sw Prodr 29 1788 

The first mention and illustration of this type species of the genus 
was by Sir Hans Sloane in his Natural History of Jamaica, where 
he denominated it Ihymelaea humilior foliis acubs atrovirenb- 
bus and illustrated it on his plate 189, figs 1 and 2 By Pat¬ 
rick Browne in History of Jamaica 140 it was referred to Knoxta, 
an East Indian genus established by Linnaeus in 1753 Jamaica 
is therefore the type locality of the speaes I observed this plant, 
in company with Mr William Hams, in September, 1907, at two 
pomts on the southern coast of Jamaica where it grows prostrate 
on limestone rocks and sand It has narrowly oblong to oblong- 
lanceolate enbre sharp pointed leaves, 4-8 mm wide, the subulate 
sbpules about i 5 mm long, the linear-lanceolate calyx-lobes are 
here just about as long as the fruit, but they evidently vary from 
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somewhat shorter to somewhat longer. The distribution of this 
typical race is illustrated by the specimens cited'as follows: 

Jamaica : Pedro Bluff {Bntton 1247; Harris p7/p); coastal 
rocks, near Black River {Bnsion /jdj); rocky hillside, Great 
Goat Island {Britton 1884). 

Florida: Key West {Blodgett) \ Sarasota Keys {Garber) •, 
Indian River {Curtiss 1117 ); Sugar Loaf Key {Pollard, CoHius, & 
Moms S4 ), Longboat Key {Tracy 6752, 749S ); Miami {Smalt & 
Nash 27 ); Bull Key {Small 62p ); Virginia Key {Britton log) ; 
beach opposite Miami {Small 21S2 ); pinelands, Miami {Bntton 
462). 

BaiiamA'< Great Bahama {Britton & Millspaugh 2J7J, 2707) ; 
Abaco {Brace 1806, E. angusta Small ?) ; Andros {Brace 6770 ); 
Harbour Island {Mrs. Bntton 6j8o, 6414) , Eleuthera {Biitton & 
Millspaugh 5410 ); Crooked Island {Brace 4606, 4624 ); Long 
Cay {Brace 4069 ); Acklin’s Island {Brace 4282 ); Rum Cay 
{Brace jp4j) ; Green Cay {Coker 244) ; Manguana {P. Wilson 
7456 ); Great Ragged Island {P. Wilson 78S0). 

Santo Domingo : {Wnght, Parry, & Bnmmel220). 

Porto Rico : Sand dunes, Santurce {Heller 64; Millspaugh 
266 ); Mayaguez to Joyua {Undenoood & Gnggs i8j ); Island of 
Culebra {Britton & Wlueler 20S\ 

St. Croix : {Hansen /j/). 

Guadeloupe ; Calcareous rocks, Desirade {Duss 2772). 

Race I. Leaves narrowly linear-oblong, glandular-serrulate ; 
twigs glabrous ; calyx-lobes as long as the fruit or a little longer. 

Bahamas : Cockburn Town, Watling’s Island {Bntton & Mills-' 
paugh 6075, type ; P. Wilson 7210). 

Race 2. Leaves broadly linear-oblong, 8-10 mm. wide, glan¬ 
dular-serrulate ; calyx-lobes a little longer than the fruit. Shrub 
1.3-1.6 m. high 1 

Bahamas : Miner's Tent to Balsam Hill, Inagua {Nash & Taylor 
/ 274). This is the most vigorous development of the genus that has 
come to my attention, and has claims for recognition as a species. 

Race 3. Leaves essentially of the typical race, but glandular- 
serrulate ; twigs densely glandular-puberulent; calyx-lobes long. 

Bahamas: Blakesville, Inagua (AImA & Taylor 1105). The 
specimen is in flower. 

Race 4. Leaves large, lanceolate or oblong-lanceolate, taper- 
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ing upward from below the middle, 6 cm. long, i cm. wide, entire- 
margined ; calyx-lobes a little longer than the fruit. 

Bahamas : Swamp, road to Stopper Hill, Crooked Island 
{Brace 480^). This is the only specimen known to me to grow 
in swampy ground. 

Race j Leaves relatively thin, linear-oblong, entire-margined ; 
calyx-lobes very narrow, 1.5 times as long as the fruit 

St. Croix : Pinetree Bay {A. E. Ricksecker jjj, type). 

Porto Rico : Limestone hills three miles west of Ponce 
{Heller 624J). 

There is no doubt that if plants here included in the typical 
race could be grown from seed, side by side, additional races to 
those here defined would be indicated by differences which her¬ 
barium specimens do not exhibit. 

The typical race usually grows within the reach of ocean spray, 
accompanied by distinctively halophyte plants. 

2. Ernodea angusta Small, Bull. N. Y. Bot. 

Card. 3: 438. 1905 

This pine-barren plant of southern Florida was proposed by 
Dr. Small as a species distinct from £. httoralis on account of its 
smaller flowers and narrower leaves. He described the flowers as 
whitish; they are pink or red, though the albino condition may, 
likely enough, exist. My observations do not bear out the origi¬ 
nal observation that the flowers are necessarily smaller than those 
of E. Httoralis, and plants of that species sometimes bear leaves as 
narrow as those of Dr. Small's type specimen, while red-flowered 
plants existing on the northern Bahama islands, while mostly 
narrow-leaved, like the type, sometimes Jiear broader leaves. It 
is an interesting circumstance that plants conforming to the type 
in both characters occur throughout the area of Pinus caribaea 
Morelet in South Florida and the northern Bahamas, almost though 
not quite to the exclusion of typical E. Httoralis, as though the 
pine-land condition suited E. angusta, considered either as a species 
or as a race of E Httoralis ; this is an ecological feature of extreme 
interest) especially as there are a number of other species or 
races which give character to these pine-lands. E. angusta appar- 
•iptly extends to the coasts where pine-lands are near by, or where 
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pine trees formerly grew. The following specimens have been 
examined: 

Florida : Between Cutler and Longview Camp {Small 8yo ); 
below Cutler {S. H. Rtchmond) ; beach opposite Miami {Small 
I near Silver Palm School {Small 2260)', near Long Prairie 
{Britton /p/); Boca Grande Key, Marquesas Group {Lansing 
22y6: E. littorahs^. 

Bahamas: New Providence /o^ ,• Cooptr $8 ; Coker 

6j ; Dntion & Mtllspaugh 2og ^); Andros {Brace 4^58, 5120, 
5167, 53ig, 6867, 6ggj, 7084). 

Race I I.eaves relatively twice as wide as in the typical 
race; corolh bnght-scarlet This inhabits Garden Cay at the 
western end of the Great Bahama Island {Brace 3662) ; it may be 
better regarded as a scarlet-flowered race of E. littoralis. 

3. Ernodea Cokeki Bntton; Coker in Sliattuck, The Bahama 
Islands 264. 1905 

Occurring at the northern and northeastern range of the genus, 
this species exhibits the narrowest leaves of any, these being mostly 
only 1.5 mm. wide or less. So far as known it is confined to 
Abaco and the Great Bahama, growing in pine-lands and in scrub¬ 
lands where pines evidently formerly existed. Its flowers are ap¬ 
parently red or pink. I have seen the plant growing on the Great 
Bahama Island, but not in bloom, its aspect and habit are very 
characteristic there, it forming a trailing vine, a meter long or more. 

Bahamas: Abaco {Coker 564; Brace 1803, 1821)-, Great 
Bahama {Britton & Millspaugh 2370). 

Race I. Leaves twice as wide as typical, approaching in size 
and form those of E. angusta. On sand dunes, Barnett’s Point, 
Great Bahama {Britton & Millspaugk 2681). 

4. Emodea Millspangliii sp. nov. 

A shrub, 6-12 dm. high, the twigs and leaves glabrous. 
Leaves oblong-oblanccolate, sharply pointed, 2-3 cm. long, 5-8 
mm. wide, similar to those of E. littoralis, the short broad stipules 
cuspidate; flowering calyx obovoid, about 3 mm. long, the trian¬ 
gular lobes only one fifth to one fourth as long as the ovaiy; 
rarolla white, i cm. long, its lobes about one half as long as the 
tube; fruit nearly oval, S mm. long, the calyx-lobes triangular- 
lanceolate, 1.5-2 mm. long. 
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Bahamas : Sand dunes, Clarence Town, Long Island, March 
16-19, 1907 (Britton & MUlspaugk 624^, type); Grand Turk 
{Nash& Taylor j8oi). The Grand Turk specimens differ from 
the type in having calyx-lobes a little longer and narrower and 
approach the plant of Great Ragged Island {P. Wilson 7880), E. 
Ittioralis. This might be regarded as a race of E. littoralts with 
short calyx-lobes. 

5. Ernodea Taylor! sp. nov. 

Spreading, with long slender branches, glabrous. Leaves nar¬ 
rowly linear, stiff, 1.5-2.5 cm. long, 1.5-2 mm. wide, revolute-mar¬ 
gined, spinulose-tipped, the stipules triangular-subulate; flowers not 
seen ; fruit golden-yellow, oval, 5 mm. long, the calyx-lobes nar¬ 
rowly linear, 2 mm. long. 

Bahamas : In white land, Tenados, Inagua, Oct. 14, 1904 
{Nash & Taylor 1024). 

The foliage resembles that of E. Coken, but the calyx is alto¬ 
gether different. 

6. Ernodea Naahii sp. nov. 

Prostrate, glabrous throughout, the branches 6 dm. long or 
more, the branchlets erect or ascending, 0.5-2 dm. high, the twigs 
very densely clothed with leaves. Leaves linear-oblanceolate, 
leatheiy in texture, 2-2.5 c™- long, 2-3 mm. wide, mucronulate; 
flowering calyx 4,5 mm. long, its lobes acute, 1.5 mm. long; 
corolla 1.5 cm. long, its lobes white within, brown without, about 
one third as long as the tube; fruit ovoid-oval, 5 mm. long, the 
persistent acute calyx-lobes 1.5 mm. long. 

Bahamas : Little Inagua, Moujean Harbor (Nash & Taylor 
^^ 93 ^ type); west end of Little Inagua (P. Wilson 7782). 



The development of the embryo-sac and embryo of Potamogeton 
lucens 

Mklviixe Tumston Cook 
(with PLAIKS 9 AMD lo) 

The purpose of this study was to compare the development of 
the embryo-sac and embryo of this plant with those of other well- 
rec<^nized monocotyledonous plants and with the Nymphaeaceae ; 
also for the purpose of comparison with Holferty’s ( 9 ) paper on 
Potamogeton natans and Wiegand’s ( 14 ) paper on P. fohosus This 
became especially important since the two authors differed so 
widely in their conclusions concerning the development of the 
embryo-sac. My own results are somewhat different from either 
and it has been possible to carry the study of the embryo further. 
It, therefore, seems advisable to publish the results at this time. 

The material for this study was collected in a large lagoon 
near San Antonio de los Banos in the Province of Havana, Cuba. 
It was killed and fixed in the following preparations : 

I Chromo-acetic aolntion, 

Water . ... 99' 

Glacial aceDc acid . . .... •} c c. ' 

Chromic aad. . . .7 gm"- 

a Picro-Bcetic solution, 

(a) Saturated aqueous solution of picric aad . . . . 99 c c. 

Glacial acetic aad. . . . . I c c. 

{i) Saturated 70 per cent, alcoholic solution of picne aad . . 99 c c. 

Uloaal acetic acid .... i c.c. 

3. Snlphoro-acetic soluUoo, 

(a) Saturated aqueous soludon of picnc acid . ... 98 c.c. 

Sulphuric odd ....... ... a c.c. 

(^) Saturated 70 per cent alcoholic solution of picnc acid. . 98 c.c. 

Sulphuric acid. . .2 c.c. 

All these preparations were quite satisfactory but the picro- 
acetic preparations were the best and the aqueous solution better 
than the alcoholic. 

The greater part of the work was done in the laboratory of 
the New York Botanical Garden and specimens of the plant have 
been deposited in the herbarium of that institution. 
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I was unable to follow the origin and development of the 
archesporium satisfactorily and therefore begin my discussion with 
the functional megaspore, which is very conspicuous and located 
some four to six layers of cells below the surface of the ovule 
{figure /) It grows rapidly and develops into the normal eight- 
nucleate sac {figures 2, j, 4). In the four-nucleate stage {figure 3) 
the sac is considerably larger at the synergid than at the antipodal 
end and agrees quite well in shape with Wiegand’s figure 19. The 
two nuclei of the synergid end are placed at right angles to the 
long axis of the sac and ovule, while the two in the antipodal 
region are placed in the same direction as the long axis. The 
nuclei of the synergid end divide a little m advance of those of the 
antipodal end. A number of preparations in this stage were exam¬ 
ined but in no case was there a common membrane around the 
cells in the synergid end previous to fertilization as described by 
Wiegand. In the eight-nucleate stage the nuclei are perfectly 
clear and well defined {figure 4). The two synergids and egg are 
quite large, and each is surrounded by a delicate membrane. The 
three anfapodals are relatively large and have well-defined walls. 
They were never observed in a well-defined pocket as described 
and figured by Wiegand and by Holferty. The polar nuclei are 
somewhat smaller than in most plants which the writer has exam¬ 
ined. They unite about the middle of the sac in the usual manner 
{figures 4, 4a). The fertilization of the egg was not observed but 
the union of the two polar and one male nucleus was observed 
once {figure 46). Other preparations apparently showed the same 
thing but upon this point the writer could not be positive. 

After a union of the two polar nuclei the newly formed endo¬ 
sperm nucleus increases in size rapidly and passes into the anti¬ 
podal end of the sac {figures 5, 6). In the meantime the anti¬ 
podal cells disintegrate and disappear entirely {figure d), the 
young unicellular embiyo (or pro-embryo) increases in size rapidly 
while the synergids gradually disintegrate {figures 5, 6, 7, 8, p). 
At this time the general appearance of the sac is strikingly similar 
to that shown in Wiegand’s figure 20. 

The primary endosperm nucleus now divides into two daughter- 
cells which are immediately separated by the formation of a wall 
across the sac {figure 7). The daughter-nucleus on the synei^d 
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side of the wall divides rapidly and produces an abundant endo¬ 
sperm, which is usually non-cellular and parietal in character 
{figure i2\ but occasionally becomes cellular and fills the entire 

{figure /j). The sac increases in size, especially in its long 
axis, the nucellar tissue bounding it gradually undergoing disinte¬ 
gration. At the same time the daughter-nucleus in the antipodal 
end, which, in accordance with my second paper on Nymphaea- 
ceae, I shall designate as the “nucleus of the nucellar tube,” 
increases rapidly in size and moves farther and farther from the 
partition-wall {figttres p, lo, ii, and text-figttres a-f). This in¬ 
crease in size and acUvity continues until the embryo has reached 
the age indicated in figiire 22, after which it undergoes disinte¬ 
gration {figure If) and gradually disappears. Some time previous 
to this the partition separating the two ends of the sac has also 
disappeared. 

At about the time of the disintegration of the large nucleus of 
the nucellar tube the endosperm is very conspicuous, consisting 
of large spindle-shaped cells {figure 12) which stain deeply and 
frequently contain several nucleoli and evidently are very active. 
In most cases they are without cell-walls and form a parietal layer 
one to three cells thick lining the sac, but occasionally they have 
cell-walls and fill the enbre sac {figttre ij). With the breaking 
down of the wall across the sac and disintegration of the large 
cell of the nucellar tube the endosperm extends into the antipodal 
end of the sac. Coordinate with the activity of the endosperm 
there is a corresponding disintegration of the nucellar cells 
bounding the sac. 

Soon after the division of the primary endosperm-nucleus a 
mass of small nucellar cells may be distinguished at the antipodal 
end of the sac {figure 14 and text-figures b-f) and from this mass 
of cells there extends to the chalazal region a core of elongated 
cells which eventually disintegrate, leaving a large third chamber 
which is separated from the true embryo-sac. It is probable that 
this sac findly becomes a part of the embryo-sac and is occupied 
by the cotyledonary end of the embryo. 

The gradual increase in size and the modifications in the shape 
of the ovule and sac are shown in text-figures a to /. Figure a 
corresponds to figure p ; in figure b the sac is somewhat latter 
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MC in O </i '>/•' tbe core of elongated celb in J and e; and* the third chamber in/, 
and the mass of small nucellar cells is quite prominent; in c the 
sac is still lai^er and the embryo is in the stage corresponding to 
figure 15 : in d both the sac and the embryo are very much larger, 
the embryo at this time being about the age indicated in figure 2z; 
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in e the sac has increased somewhat in size, the partition-wall has 
disappeared, the large tube-nucleus has reached its maximum in 
both size and activity and the embryo is about the same age as in 
figure 22 ; in/the sac is verj' much enlarged and the new cham¬ 
ber at the chalazal end of the sac has developed, the embryo at 
this time being about the same age as in figure 24. 

The formation of a wall across the embryo-sac separating the 
two daughter-nuclei formed by the first division of the primary 
endosperm-nucleus has been observed in many plants. It occurs 
in both dicotyledonous and monocotyledonous families but further 
studies will probably show marked difierenccs in its behavior in 
these two main groups of angiosperms. 

The embryo-sac of A/isma Plantago (now known as Ahsma 
Ptantago-aquahia') as desenbed by SchalTner (12) corresponds in 
most respects to tliat of Potamogeton lucats, although he did not 
observe the formation of a wall after the division of the primary 
nucleus. However, in his later work on Sagtttana variaMis{li), 
(now known as Sagittana latifoita) he desenbes a sac which cor¬ 
responds remarkably well to that of P. lucens, with the exception 
that the antipodals are more persistent and that the nucleus of the 
nucellar tube has a tendency to fragment.* It is possible that 
further study of Altsma Plantago-aquatica will also show the forma¬ 
tion of a wall across the sac. My own studies on Nymphaeaceae 
show the same formation of a wall across the sac separating the 
two daughter-nuclei of the primary endosperm-nucleus, the 
daughter-nucleus in the synergid end of the sac giving ri.se to the 
endosperm and the daughter-nucleus in the antipodal end passing 
into a tube or saccular structure (differing somewhat in different 
genera) formed by disintegration of the nucellar tissue. The 
behavior of this nucleus of the nucellar tube of the genus Nym- 
phaea was more nearly like that of Potamogeton lucens than that 
of any other genus. In fact the general appearance, history, and 
behavior of these structures in P. lucens and m Nympkaea are strik¬ 
ingly similar. Johnson (10) describes a similar condition in Sau- 
rurus cernuus, which is very similar to that described by me for 

* Schafiner’t itadiei on 5L vartaMu were Teiified by mjr own ftudiet on S. UnH- 
filU with theezeeptloa that I found the mbpodali of S. buti/etU not to pcniiteiU w 
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Castalia ampla in my paper on Cuban Nymphaeaceae (5). Coker 
(3) describes a somewhat similar condition for certain of the Pon- 
tederiaceae except that he describes the daughter-nucleus in the 
antipodal end of the sac as going through a series of divisions to 
form an endosperm. Campbell (i) reports the presence of a lai^e 
cell in the antipodal end of the embryo-sacs of Nmos flexilis and 
ZanmcluUia palustrts but did not determine its origin in either case. 
However, he states that this cell does not divide, but that in Zan- 
ntchellia pcUusiris “ it looked as if it were undergoing disintegra¬ 
tion,” and that in both plants the endosperm arises in the synergid 
end of the sac. Hall (8) in his studies on Ltmtiocharis emarginata 
reports a single antipodal cell and a single polar cell which is 
formed in the micropylar end of the sac, this single polar cell 
divides and behaves in the same manner as the primary endosperm 
in the Nymphaeaceae, Sagtttaria, and Potamogeton lucens. This 
embryo-sac is so remarkable in character and so unlike any other 
known at this time, while the behavior of the polar nucleus is so 
similar to the primary endosperm of the plant just referred to, that 
one is justified in saying that the union of the two. polar nuclei 
may have been overlooked. Wiegand (14) in his studies of Pota- 
mogetoH foliosus describes a peculiar seven-nucleated sac in which 
but three nuclei (the egg and the two synergids) are formed at the 
micropylar end of the sac, the polar nucleus from the antipodal 
end of the sac dividing and behaving similarly to the pnmary endo¬ 
sperm-nucleus in Nymphaeaceae, SagtUaria, and P. lucens. Hol- 
ferty (9) in his studies of Potmnogeton natans describes a normal 
eight-nucleated sac. He failed to find a wall across the sac at any 
stage of its history. He did not trace the development of the 
endosperm but reports a very large nucleus near the antipodal end 
of the sac, concerning which he says " Its ongin could not be 
determined, but it seems reasonable to consider it a derivative of 
the primary endosperm-nucleus, and possibly the lower nucleus of 
the first division, as in Sagtttaria and Potamogeton paucifiorusP In 
the light of these later studies it seems posrible that ^^^egand may 
have overlooked the formation of the eight-nucleate sac. Aside 
from the fact that the antipodal cells of Potamogeton foliosus are evi¬ 
dently more persistent than those in P. lucens, his figure 20 corre- 
, sponds quite well with figures5 and 6 of this paper, his figure 21 with 
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ay figttrt 7, his figure 23 with my figure 8, and his figure 24 with 
tny figttf'f 9. It is well known that there may be considerable varia¬ 
tion between genera of the same family and also some variations 
between speaes of the same genus. This question of the variation 
and constancy of characters between closely related species, genera, 
and families is of sufficient importance to demand the attention of 
students of this subject. 

That this large nucleus of the nucellar tube performs a very 
important function in the nourishment of the endosperm and 
embryo appears self-evident at this stage of our knowledge. The 
writer has previously discussed this phase of the subject in papers 
on Nymphaeaceae (4, 5). Its morphological significance is some¬ 
what uncertain. In my first paper on Nymphaeaceae (4) I ex_ 
pressed the opinion that this might be of some importance in 
determining the close relationship of the Nymphaeaceae with mono- 
cotyledonous plants in the series Helobiae. The phylogenetic 
importance of these morphological characters was denied by John¬ 
son (li) but since that time the family Piperaceae, on which he 
made his studies, has been placed by the taxonomist as the lowest 
of the dicotyl^onous families. The writer believes that we do 
not have sufficient data to draw very definite conclusions but 
wishes to emphasize the importance of further studies in these 
families. 

The Embryo 

The general development of the embryo is in accordance with 
the Altsma type and bears a very striking resemblance to the 
embryo of Sagittaria vartaWts. The young embryo increases in 
»ze but is very slow in undergoing its first division {figures g, 6, p, 
and text-figures a, b, c). A comparison of figures indicates that 
the first division of the embryos of Potamogeton foliosus and S. 
vartabiits occurs earlier than in the embryo of P. lucens. After 
the first division the basal cell grows rapidly and forms a very 
thick cell-wall and is very similar to the basal cell of Spargamum, 
ZannicktUia, Ntdas, Tri^ochin, Ltmnocharis, and Potamogeton foli¬ 
osus and P. natans {figures 15, x8, 2j). It contains an abundance 
of protoplasm, stains deeply, and gives every evidence of great 
activity until the appearance of the cotyledon, when it first shows 
signs of disintegration. 
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The number of cells in acropetal succession may be six in 
number. When three cells are formed the apical cell divides by 
the formation of two longitudinal walls at right angles {figure //) 
and this is followed by cross and longitudinal divisions of the sec> 
ond and third cells {figures i6, /y, ip, 20, 21). Thus far the 
formation of the embryo is in harmony with the descriptions given 
by Wiegand and Holferty for P. foltosus and P. natans. 

The further development of the embryo shows some variations 
at this point, in some cases showing three well-defined segments 
{figures 18, ip, 2r), while in others it showed only two, as indi¬ 
cated in figure 20. The writer is unable to say positively whether 
the formation of the parts is strictly in accordance with the Alisma 
type or whether there is a variation as described by Campbell (i) 
for Zannuhellta, but is inclined to the former view, which is assumed 
to be true in the further discussion of this subject It will be 
noted at this time that figure 20 corresponds quite well to Wlc- 
gand’s figure 26. 

The apical cell, as previously stated, divides and eventually 
gives rise to the cotyledon. The second cell divides by a cross¬ 
wall ; of these two daughter-cells the one next teethe apical cell 
divides, forming a second segment from which is derived the apex 
of the stem. The other daughter-cell forms the third segpnent 
and part of the suspensor by which the embryo is attached to 
the large basal cell. From this third segment are derived the 
hypocotyl and the root-tip. These three segments are shown in 
figures 18, ip, aqd 21. Cell a of figures 18, 20, and 21 divides 
transversely into cells a and a' of figure 22. Cell a of figure 22 
evidently forms in part or entirely the dermatogen of the root-tip 
(figures 23, 24), while a' of figure 22 divides to form cells a' and 
aP of figure 2j. Cell o' of figure 23 now undergoes division to 
form the calyptrogen, as shown in figure 24, while cell a" becomes 
a part of the suspensor. Shortly after this, the plerome and 
periblem show indications of differentiation {figure 24). 

As previously stated, with the appearance of the cotyledon 
(figure 23) the large vesicular basal cell of the suspensor shows 
signs of disintegration. The suspensor is always delicate and the 
embiyo even in its early stages is frequently found separated from 
the basal cell. 
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SUMUART 

i> The formation of the embryo is regular and typical. 

3. The primary endosperm-nucleus divides and the two 
daughter-nuclei are separated by a wall. The one in the synergid 
end of the sac gives rise to the endosperm while the one in the 
antipodal end grows rapidly, is very active, and moves downward 
into an extension of the sac formed by the disintegration of the 
nucellar tissue, where it finally undergoes disintegration. 

3. The endosperm is conspicuous, usually parietal and nuclear, 
without cell-walls. 

4. The embryo follows the Aluma type in its development. 
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explanatton of plate* 9 and ao 

Figures I to 13 were made with Banach & Lomh i-inch eye-piece and 1/12 oil-im- 
meriion objective. Figures 14 to 24 were made with same eye-piece and x/o objective. 
All have been reduced somewhat more than one half in reproduction 
Fig. I. Functional megaspore. 

FlO. 2. Two nucleate sac. 

Fio. 3. Four-nucleate sac. 

Fig. 4. Eight nucleate sac. 

FIG 4a. Complete union of the polar nuclei. 

Fig 4b. Union of polar nuclei and male nucleus. 

Fig. 5. Sac soon after fertilization 

Fig. 6 . Sac soon aAer disintegration of the antipodal cells. 

Fig. 7 Sac soon after first division of the primary endosperm-nucleus. 

Fig. 8. Sac soon after first division of the nucleus in the antipodal end of the sac. 
Fig. 9. Sac showing mcrease in endosperm growth of the nucellar tube nucleus. 
Fig. la Nucellar tube nucleus at its maximum in size and activity. 

Fig II Nucellar tube undergoing disintegration. 

Fig. 12. Typical endosperm-cell without walls 
Fig. 13. Unusual endosperm-cell with walls 

Fig. 14. Mass of nucellar cells at the antipodal end of the embryo-sae. 

Fig. 15. Young embryo after first longitudinal division of the apical cell. 

Fig. 26. Young embryo slightly older than in Fig 15. 

Fig. 17. Young embryo slightly older than in Fig 15. 

Fig. 18. Young embryo, showing three segments. 

Fig. 19 Young embiyo, showing three segments, slightly older than in Fig. 18. 
Fio. 20. Young embryo, rather unusual form. 

Fig. 21. Spherical embiyo, showing three segments. 

Fig 22. Spherical embi^, showing three segments, slightly older than iniFig. 21. 
Fig. 23. Embiyo, showmg the cotyledon and also the large vesicular basal cell in 
first stages of disintegration. 

Fig. 24. Ehnbryo, Aowmg differentiation of tissues. 
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Algal periodicity in certain ponds and streams 

Harky B Browv 

It IS a matter of common observation that algal growths may 
suddenly appear in ponds and streams, persist for a short time, 
then disappear with equal suddenness Doubtless many have 
noticed this in a casual way and wondered why the plant appeared 
so suddenly or why it disappeared In order to answer these 
questions or to form even a good opinion of the causes underlying 
this irregularity one must study the algal growth in a certain pond 
or stream at frequent intervals throughout a year or moie noting 
the different speaes of algae present, their relative abundance, time 
of fruiting, etc , and all the external conditions under which the 
plants are growing at any particular bme These condibons will 
include amount of light, depth and extent of the body of water, 
rate of flow and change of water temperature amount of mineral 
matter in the water, cormophytic growth, animal life in the water, 
and any effect man may have had, as in draining ponds, emptying 
rubbish, or sewage etc into the water 

But little careful and systemabc study has been devoted to this 
subject Fntsch * ( 06) has given the subject some study In 
his paper he makes some good suggestions in regard to methods 
and gives some interesting observations based on a somewhat ir> 
regular study 

During Apnl, 1906, the wnter began the study of the algae in 
a small stream flowing across the campus of Indiana Univer 
sity, and in two ponds near Bloomington This observation ex> 
tended throughout Apnl, May, and June, 1906 The following 

* Fntich, F E Froblemi in aqacuc btologjr with qiecul nCtfcnc* to the ttodjr of 
Rigid penodiaty The New Phytologiit 5 1)0-169 B 

£The BuLLtriM (or A^i 1908 (95 155-ass pi 6-to) wai utoed 89 Ap 1908 ] 
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September the work was again taken up, additional ponds and 
streams added to the number under observation, and continued 
until August, 1907. Collections were made twice a month, material 
being taken from several different parts of each pond or stream, 
both on the surface and on the bottom, placed in separate vials, and 
brought to the laboratory for identification. This was done to 
avoid error so far as possible in determining the amount of any 
particular alga present. In nearly every case when an alga was 
found in any quantity in one part of a pond, it was found in other 
parts also. 

It was thought best to select a limited number of ponds and 
streams and study these closely. The ones chosen were selected 
on account of the variety of conditions they presented and the 
ease with which they might be reached. Five different ponds and 
two small streams were under observation. The ponds will be des¬ 
ignated as ponds nos. i, 2,3,4, and 5, and the streams as streams 
nos. I and 2. 

Pond no. i is a small body of water in an old sink-hole de¬ 
pression, the bottom of which has become clogged and partly filled 
with soil. It is about 40 feet across and 4 feet deep during the 
greater part of the year. During August and September the water 
becomes low, leaving the bottom bare in places. The pond is fed 
mainly by underground water flowing through openings in the lime¬ 
stone, which is near the surface in this region. The depth of the 
water varies with the season but is not much affected by a single 
rain. A small amount of surface water flows into it, carrying in 
some red clay from the surrounding plowed field. The water must 
be changed frequently, for it never seems to be impure. The pond 
is on a hill in an open field, so there is no shade. On November 
10, there were .006 g. of solid matter in 54 g. of the water, or 
.00011 per cent, of the water was solid matter. Typha, AHsma^ 
EUocharis, Potamogeton, and CaUuruke grow in the pond rather 
abundantly, but the animal life is not very extensive, consisting of 
a few salamanders, frogs, tadpoles, dragon-fly larvae, and a few 
smaller forms. 

Pond no. 2 is a small, shallow pond, about two feet deep and 
SO feet wide, fed by a spring near by. This pond is not subject to 
much variation in depth of water. The flow from the spring is 
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sufficient to change the water in a day or so, but since the spillway 
is just opposite the feedway and the pond is wide compart with 
its depth, the water is not changed frequently enough to keep it 
very pure. A drove of cows run to the pond; this adds to the 
impurities; On October 29 the amount of mineral matter in the 
water was .013 g. in 42 g. water or .0003 per cent. The pond is 
in the open, so is not shaded in any way. But few of the higher 
plants grow here, a few specimens of Etiochans and Alisttia; a few 
frogs and tadpoles are found in the pond the greater part of the 
year and some small catfish and sunfish. 

Fond no. 3 is a small body of water about 30 feet by 50 and two 
feet deep. It i<» fed by a wet-weather branch dunng the greater part 
of the year. During July, August, and September, the pond goes 
almost dry. The water is not changed very frequently, hence be¬ 
comes stagnant. It is not shaded. Eleocharts plants grow in tufts 
over a part of the pond, especially when the water is low. On 
December 17 the water contained 0003 per cent, mineral matter. 

Fond no 4 is a body of water covering three or four acres and 
is about 20 feet deep in deepest part. It is formed by a levee built 
across a small valley and is fed by a small stream. The water is 
comparatively pure and clear. It overflows but occasionally. On 
November 3, there were oil g. of solid matter in 40 g. water or 
.00027 per cent. The pond is practically free from animal life ; it 
has but few of the higher plants growing in it and there is but very 
scant vegetation on the surrounding hillsides, hence it is not 
shaded. 

Fond no. 5, or the water-works reservoir, consists of two large 
bodies of water fed by several spnngs Each covers several acres 
and is from 10 to 20 feet deep. During late summer and in the fall 
the water becomes low, but on the whole the depth of the water is 
not subject to much variation. The water is pure and clear the 
greater part of the time. There are very few cormophytes growing 
in these bodies of water, but there are forests on three sides of one 
and on two sides of the other. Hence they are somewhat shaded 
along the edges and humus from the woods is washed down into 
the ponds, the sloping banks being made rich. On October 17 the 
water contained .00021 per cent solid matter. Animal life in the 
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Stream no. i is a small stream that flows across the University 
campus. Above the campus it has the characteristics of an ordi¬ 
nary sniall stream flowing across the country. During the greater 
part of the year this flows briskly with a considerable volume of 
comparatively pure water. After the stream enters the campus it 
is greatly changed. It receives the warm water from the bathing 
rooms, the refuse from the chemical laboratories, and the sewage 
from the closets in the university buildings. This part flows the 
whole year. The conditions of the two parts of this stream 
being so radically different, it may be considered as two different 
streams. This stream is shaded but little, has grassy banks, and 
and but few of the higher plants grow in it. A few frogs are 
found here, snapping turtles, mancelli, and planarian worms. On 
October 31 the water in the stream above the campus contained 
.015 g. solid matter in 40 g. of water, or .0037 per cent. 

Stream no. 2 is a small stream of cool, clear, pure water flow¬ 
ing through a wooded valley about one fourth of a mile long. It 
is fed by the outflow of an underground river. The flow of the 
stream is rapid and continues throughout the year without much 
variation, the temperature being very uniform, standing about 
12® C. The plant life, aside from the algae, is limited to an 
aquatic Porella, and the only animals found here are a few fish, 
crayfish, gammari, and planarian worms. 

Of all the orders of algae found growing in the ponds and 
streams under observation the order Conjugatae was the most 
abundant both in quantity and in distnbution. Among the forms 
of this order, Sfnrogyra was the most abundant. It was found in 
some quantity in all the ponds and streams except in the pond no. i. 

Several different species of Spirogyra were found. However] 
it was often difficult to determine the species when in vegetative 
state. But several of the most common forms were seen fruiting 
at some period. In that stage they could be easily identified. 
Spirogyra nitida was the most abundant form throughout the year, 
appearing in considerable quanti^ in all the ponds and streams 
except ponds nos. i and 5 and stream no. 2. This species was 
most abundant throughout the year in pond no. 3 (figure l — 
chart, pond no. 3). In September it was rather rare, floating and 
healthy. For the next few weeks there was not much change 
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except that the growth was slightly more abundant, about No- 
vem^r 21 it settled to the bottom and collected around the edges 
of the pond At this brae a good part appeared unhealthy On 



January 5 it bad spread out over the bottom of the pond and was 
dark-green and healthy looking It conbnued to increase in 
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abundance during the month of January until toward the last, 
when it began to become more rare and unhealthy. During Feb¬ 
ruary and March, the growth became rather rare and unhealthy 
but showed no signs of fruiting. During April and May, it be¬ 
came very abundant and thrifty in its growth, and continued to be 
abundant until the first of August, being the dominant alga in the 
pond. There was no indication of fruiting during the year; con¬ 
ditions did not become hard enough to check the vegetabve growth 
sufficiently to cause the plant to enter the fruiting stage The 
fluctuation in the amount of growth fiom time to time was doubt¬ 
less due mainly to change in water supply and temperature. In¬ 
creased growth followed warm rains 

In pond no 4 Sptrogyra ntUda appeared for but a short time in 
October when the pond was low When rains came, the region 
was covcied with deep water. The alga then disappeared In 
pond no a, a pond with similar conditions, the growth was 
similar 

None of this species was found in the water-works reservoir. 
It does not seem to thrive in large bodies of pure water nor in 
pure flowing water It was rather rare in stream no. i above the 
campus during October and November, then disappeared None 
at all was found in stream no. 2 It was not observed fruiting at 
any time during the year 

Of the speaes of Sptrogyia, S. vanans ranked second It was 
veiy abundant during a part of the year in ponds nos. aand 3 and in 
similar ponds (figure i —chart, pond no. 3). From September to 
January, this species was rather rare in all the ponds and streams. 
On January 23 it was found to be very abundant in pools on the 
ground in open fields in different places where the water had been 
standing several days On February 12 it was very abundant in 
ponds no. 2 and no 3 It continued to be abundant, in a healthy 
vegetative condition until the middle of April, when it began to 
look unhealthy, diminishing considerably in quantity. During 
February and March, it was near the bottom of the ponds, but 
when it became unhealthy-looking in April it was floating. It 
has not been observed to fruit in these ponds. That found in wet- 
weather pools has been observed to begin conjugation every time 
the pools start to dry up. After each rainy period conjugation 
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ceased and the plant multiplied rapidly vegetatively until the water 
began to get low again This speaes appeared in stream no i above 
the campus dunng October (figure 2—chart stream no i) but 
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any evidence of conjugation either between cells in the same filament 
or with cells in another filament. The spores produced resembled 
zygospores closely. These were likely aplanospores, such as de¬ 
scribed by West’' (’04) None of this species was found after No¬ 
vember until about the middle of April, when it became abundant 
in the upper part of the stream. This was not in a healthy vege¬ 
tative state. It remained in about the same condition throughout 
April and early May, not healthy, fruiting to some extent. (Doubt¬ 
less this that appeared in the stream m April was washed out of a 
pond farther up the valley.) 5 . vartatis seems to attain its maxi¬ 
mum growth at a temperature considerably lower than that at 
which 5 . nittda attains its maximum. 

Sptrogyra crassa was found to be rather abundant in a bayou 
along the edge of the larger of the water-works ponds during 
August, 1906. This disappeared with the drying up of the bayou 
in September, and it has not since appeared. On October 12 the 
same species was found to be rather abundant in an old bayou along 
stream no. i. This bayou is about 10 feet wide, 2 feet deep, and 40 
feet long. It has been formed by the “ branch ” during high water 
but IS not connected with it directly at present. The alga continued 
to be rather abundant during October and November and in a 
healthy growing state. In December it became very abundant, 
spread out over the pond, sank to the bottom, took on a dark- 
green color and remained very abundant until the first of May. 
During the winter it did not grow much, although it seemed to be 
green and healthy. About the first of May, it was not quite so 
plentiful, nor so healthy as formerly. Later in May, it disappeared 
altogether. It seemed to become unhealthy and very slimy look¬ 
ing. Just what caused this the writer is not able to state. Possi¬ 
bly a certain amount of sewage or chemicals from the chemical 
laboratory was washed into the bayou during high water a few 
days before the disappearance of the alga. The alga was not 
carried away by the water. It did not conjugate. 

Some other species of Spirogyra were found at different times 
but in no great quantities. During December, 5 . inflata was found 
in limited quantity in one comer of the smaller of die water-works 
ponds where the water was not very pure. Some decaying vege- 

* West, G. S. BritUh FI«thwater Algw, 133. 1904. 
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tation resulting from cormophytic plant growth the previous 
summer, and the refuse from the pumping station near by, tended 
to make the water here impure. This was fruiting freely when 
found and was not found afterward. 

Sptrogyra Wtberi was found in the upper part of stream no. i 
in October in very small quantities and it was rather abundant in 
pond no. 3 during September and October. It became rare the 
first of November and disappeared later in the month. No con¬ 
jugation was noticed although it might have taken place in short 
time and the whole plant growth disappeared, or it might have 
been so scattering that it was not noticed, the plant not being very 
abundant. A few other species were found in small quantities 
but no attempt was made to follow them in their periodicity. 

Among the filamentous forms of Conjugatae, Zygnenta ranked 
next to Sptrogyra in abundance and distribution. It was found 
in some quantity in several of the ponds but not in great abun¬ 
dance in any case. In stream no. i, Zygnema tnsigne appeared 
during October, became rather abundant, then gradually disap¬ 
peared in November. It was not observed to fruit. On April 
18, Zygnema leiospermum was found in the upper part of the stream 
just below a pond in which the .speaes had been growing. It was 
rather rare, not growing or healthy looking, and was fruiting to 
some extent. This species continued to be present in small quan¬ 
tities until the first of August. The same species was rather abun¬ 
dant in pond no. 3 during the latter part of September, 1906. It 
was pale-green and unhealthy looking, and mixed with Sptrogyra. 
It became tare during October and disappeared the first of No¬ 
vember, A few scattering filaments of Z. leiospermum were found 
in pond no. 2 during November, 1906, and also during the following 
May. Z. cruciatum was found to be rather abundant in pond no. i, 
March 14. It was not very healthy in appearance and remained 
in about the same condition until the latter part of May, when it 
began to grow, became more healthy, and more abundant It 
was along the edge of the pond in shallow water — some of it 
floating. This disappeared in June. 

Mougeotta was not very abundant at any time in the waters 
under observation. A few species were found in limited quanti¬ 
ties. Mesocarpus radicans was found on April 4 in small quantity 
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in the smaller water-works pond, among a growth of Typha. It 
was not seen there again but was found in a water-trough near by, 
in which there was flowing water. It was rather rare here during 
April and May, then disappeared. Mougeotta scalaris {Mesocarpus 
scalaris) was found in the upper waters of stream no. i, October i. 
It was rather abundant and unhealthy looking and became more 
rare and unhealthy the latter part of October and in November. 
None was noticed after November 15 until March 4, when a small 
amount was found in an unhealthy condition ; it did not seem to 
be growing any and had doubtless passed the winter in that condi¬ 
tion. During May it began to grow and again became rathei 
abundant. Following this it became rare but persisted throughout 
the summer. Small quantities of Mougeotia parvula {Mesocarpui 
parvulus) were found in small pools of water in the upper part ol 
stream no. i in May. The water here was slightly stagnant, not 
flowing freely. This was rather abundant in stagnant pools until 
the first of August. 

Another filamentous form of the Conjugatae found was Mou¬ 
geotia genuflexa {Plturocarpus mtrabilu). This was rather abun¬ 
dant in the lower part of stream no. 2 during the latter part of Octo¬ 
ber and in November. Many filaments were bent at nearly nght 
angles and the angles were united as if the cells were conjugfating 
but nothing to indicate the passage of cell contents was observed. 
No spores were seen. On June 3 this plant was found floating in 
the upper part of the larger of the water-works ponds, near where 
it was found in stream no. 2. It was rather abundant and not very 
healthy and seemed to be in an early stage of conjugation similar 
to that which was seen in November. Later in the summer, this 
species was found floating in several places in both of the water¬ 
works ponds. In every case certain cells were bent as described 
above and connected with similar cells in other filaments. The 
plant always appeared to be unhealthy. 

Representatives of six genera of the family Desmidiaceae were 
found but only a few species in each genus — one in some. Clos- 
terium appeared to be the most abundant, both in quantity and 
distribution, appearing in four diflerent ponds. Closterium aeerosum 
was especially abundant in pond no. 2. Here it was noticed Oc¬ 
tober 29, rather rare but in a healthy growing condition. It 
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became rather abundant during November and December, then, 
increasing by cell division, it became very abundant in January. 
During February and March, the plant began to look somewhat 
unhealthy and was only rather abundant During April and the 
first part of May, it again became healthy, grew rapidly, and be¬ 
came very abundant. Later in May, it began to be rare again. 
Following this, it became very rare and disappeared in June. In 
pond no 3, this form was found during the greater part of the 
year but never in abundance. There was some fluctuation in 
amount, becoming rather abundant in November, then rare (figure 
I — chart, pond no. 3) 

In the upper part of stream no. 1, Clostenum acerosum was 
noticed September 24 It was rather abundant, growing among 
filaments of Sptrogyra. It became less plentiful during October 
and disappeared during November. In every case C. acerosum 
was found growing with Sptrogyra, either among the filaments or 
on the bottom. Just what caused the fluctuation in the amount of 
the plant, is not easy to explain It was probably not due to tem¬ 
perature, for in one instance when most abundant, in January, the 
temperature was low, 5® C and m another, in April, it was rather 
high, 18° C.; It became rare m February under a low tempera¬ 
ture, I** C., and rare in May under a temperature of 26® C. It 
is doubtful if the animal life of the pond had any bearing on the 
matter There were few small animals in the pond that would 
likely feed on the desmids. The periods of greatest abundance 
seemed to follow seasons when the water was lower and more im¬ 
pure This doubtless had some influence on the growth, for in 
some expenments, to be mentioned later, it was found that if the 
liquid in which the desmids were growing became more dense, 
cell-division would be more frequenL 

A few specimens of Clostenum Ehreubergn were obtained from 
pond no. i during November and also during May On May 14 
a good quantity of this speoes was found growing among filaments 
of Cladophora in a large glass jar in the University greenhouse. 
This material was so rich in desmids that thousands of them could 
be obtained free from impurities 1^ rinsing a small mass of the 
Cladophora in a small vessel of water a moment or two. After 
obtaining the desmids in this way, they were placed in a large 
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crystallizing dish in which there was a small amount of Cladophora 
growing. By filling the vessel with water every few days the des- 
mids were kept growing for several months and a careful study 
was made of them. The vessel was kept in the greenhouse where 
the air was damp and the temperature moderately high and steady. 
At certain times these desmids were found to divide so as to repro¬ 
duce themselves vegetatively much more abundantly than at other 
times. Different causes seemed to induce this. If the water be¬ 
gan to get low in the vessel so as to make the solution more dense 
and richer in salts, division appeared to be more active ; if placed 
on agar saturated with normal culture-solution, they divided more 
abundantly; if placed in a small crystallizing dish on the oven, so 
as to change the temperature suddenly to a relatively high tem¬ 
perature, 26“ C., in 48 hours, one half of the number were in the 
process of division. A sudden change, or hard conditions seemed 
to induce cell-division. The cells that divided on the agjar prepara¬ 
tion, and the ones that divided in the vessel on the oven di4 not 
develop into two healthy, full-sized specimens; the ones in the 
vessel kept in the greenhouse required from six to eight days after 
cell-division could be first noticed for the daughter semi-cells to 
reach full size. 

Experiments similar to the above were tried with Clostenum 
acerosum, with similar results. 

A very few specimens of Cosmaniiin were present in all the 
ponds and streams throughout the year, but in no case were they 
found in any abundance. On April 30 a few Cosmarium zygo¬ 
spores were found in pond no. i. Docidtum Traiecula was rare 
in pond no. 3 during October and November, and a few specimens 
were obtained from pond no. 2, January 14. Hyalotheca and Staur- 
astrum were present in the spillway of pond no. 4 in very small 
quantities in December. A few specimens of Ptmum interruptum 
were found in the lower part of stream no. i during June, 1907. 
This species appeared in the water-works reservoir about the same 
time. 

The Oedogoniales ranked second in abundance, considering 
quantity, and they were rather generally distributed in the ponds 
and streams under observation. Otdogotdum and Bulbochaett, rep- 
ineaenting the two genera in the ftunily Oedogoniaceae, were found, 
^fdogonium being quite common and Bulbochaete rather rare. 
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Otdogormtm crassiusaUtm was abundant and the dominant alga 
in pond no. i, September 20 (figure 3—chart, pond no. i.) It was 
mostly attached to dead Typha stems and other stems under water. 



A few filaments were fruiting. It became more abundant during 
October, continuing to fruit to some extent. In November it be- 
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came more healthy and thrifty looking and fruiting filaments became 
rare. During December and January, the plant was rather abun¬ 
dant in sort of a resting state—not growing any, living, but 
crusty looking, due to particles of soil and diatoms clinging to the 
filaments. A similar condition continued throughout February 
and the first half of March, except that the plant became more 
rare. Between my visits to the pond on March 14 and April 3, 
considerable change took place On the latter date there was in 
the pond a considerable amount of the alga floating in unattached 
masses. This seemed to be rather healthy looking and was just 
beginning to fruit sexually, dwarf males being numerous. The 
warm weather and sunshine of the latter half of March must have 
caused vigorous growth and as the filaments became older and 
longer they became free-floating. On April 16 this floating form 
had become abundant near the surface, especially around the edge 
of the pond, and the fruiting organs were very abundant. This 
began to disappear dunng the latter part of Apnl and by the middle 
of May had entirely disappeared. The part attached continued to 
be about the same until the latter part of May, when it became 
more rare, brownish and not very healthy looking. It remained 
very rare and unhealthy until August 

This alga did not appear in any of the other streams and ponds 
under observation except in pond no. 2 It was found to be abun¬ 
dant here October 11 — scattered all over the pond, some attached 
to Eltochans and Potamogeton plants but the most free-floating. 
The plant became more abundant dunng the latter part of October 
and the first part of November. In the latter part of November it 
became unhealthy looking, less abundant, and settled to the 
bottom. It disappeared altogether in the first part of December. 
The floating masses were not observed fruiting. Some few of the 
attached filaments bore sexual organs. The floating masses ap¬ 
peared here as suddenly as in pond no i. It disappeared more 
slowly; the loose, floating masses were mainly washed out of the 
pond. 

Otdogonmm cryptoporunt appeared in three different ponds, 
nos. 3 and 4 and the larger of the water-works ponds, but not in 
much abundance in any one. A small amount was found in 
September, October, and the first part of November. Later in 
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NovcniBar it di3i4)peared, not appearing again until the middle of 
the following April. It then became rather abundant, reaching its 
maximum m the first half of May. On May i8 it was fruiting 
abundantly. About the first of June, it had become very rare in 
most places, entirely disappearing in some. 

The causes of this penodicity of Oedogomum are not easy to 
explain; only a few fiicts can be pointed out that probably had an 
influence. The increase in the amount of Oe. erassiuscvlum in 
November was not very great Doubtless a good portion of this 
passed the summer in a sort of resting condition — the filaments 
growing but little — then, when rains came in November, increas¬ 
ing the amount of water in the pond, there was growth. Follow¬ 
ing this time, the temperature became too low for much growth 
and the alga became more rare, yet a relatively small amount per¬ 
sisted throughout the winter in a resting state. When heavy rains 
came in March, accompanied by warm weather, there was a rapid 
growth for two or three weeks As the temperature of the water 
became higher and the light more intense, the alga was caused 
to pass from a vegetative to a fruibng state and after fruiting it 
began to disappear rapidly Klebs* (1896) found in expenment- 
ing with Oedogomum that increasing the intensity of light would 
tend to cause an increase in the production of sexual organs, 

BulbocJiaete crenulata appeared in pond no. i about November 
23, and persisted during the winter in small quantity, growing but 
little. About the first of May, it had become slightly more abun¬ 
dant, was growmg somewhat, and bearing sexual organs. Later 
in May it disappeared. On July 31a small amount was found 
attached to grass in the upper end of the larger of the water-works 
ponds. It was in a vegetative state and did not appear to be grow¬ 
ing much. 

The Chaetophorales were tolerably abundant in the ponds and 
streams studied and rather generally distributed, the genera Chaeto- 
phora and Draparnaldta being the most abundant 

Representatives of but two genera were found belonging to 
the family Ulotrichaceae; these were Ulothrix and Siuhococcus. 
Ulothnx aequalts appeared in pond no. i about the middle of 

*KIebt. Oi« Bedingimgen d«T Fottpfltnsnag b«l aaigen Algcn and Flben. 
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March, growing with Vauchma and not attached. This was rather 
healthy and growing for a time. It became rather abundant on 
the east side of the pond during the latter part of April and the 
first of May. Then it began to become unhealthy looking, the 
cells of the filaments coming apart. From this time on it gradu¬ 
ally disappeared, none being found June 25. Ulotkrix zonata 
appeared in the lower part of stream no. i the middle of July. It 
seemed to be healthy and growing, was a bright-green, with fila¬ 
ments a foot or two long, attached at one end, the other floating. 
It disappeared in a few weeks. A small amount of Coleochaete 
scutata was found in pond no. i, July 8, clinging to dead sub¬ 
merged Typka stems. 

A small amount of Stidtococcus was found growing on the dry 
clay soil clinging to the roots of a large tree that had blown down 
along stream no. 2. The soil was sheltered so that it was usually 
rather dry. This was first noticed early in the winter. It 
remained in a growing stage during the entire winter, reaching its 
maximum abundance in March. During the latter part of May 
and the first of June, it disappeared. Doubtless the soil became 
too dry and the temperature too warm. 

A limited amount of Herposieiron was epiphytic on Oe. eras- 
siusculum in pond no. i during March and April. 

Representatives of three genera belonging to the family Chae- 
tophoraceae were found— ChaetopJtora, Myxonema, and Drapar- 
naldia. Chattophora was the most abundant, appearing in con¬ 
siderable quantities in pond no. i and stream no. i (see charts). 

Chaetophora pistformu was rather abundant in pond no. i, 
September 20, 1906, appearing as small ghstening greenish 
globules attached to submerged objects. It continued to be 
rather abundant until the last of November, when it disappeared; 
appearing again about the middle of March, it spread over the 
pond and became very abundant in distribution especially, coating 
nearly everything submerged in the pond. It continued abundant 
to the first of August, being the dominant alga of the pond 
the greater part of the time. The same species appeared in the 
upper part of stream no. i, November 15. It was abundant for 
about a month, attached to sticks, grass, and stones on the bottom 
of the “ branch.” The masses here seemed to be much larger than 
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in pond no. i, as lai^ as a pea, Jight green and bladder-like. It 
disappeared the last of December, appearing again the first of 
April. It became very abundant during the last of April and the 
first of May—the dominant alga. It began to be more rare the 
last of May and had entirely disappeared by the last of June. 
The animal hfe of the stream doubtless had something to do with 
its disappearance. There were numerous tadpoles in the “ branch ’ ’ 
and it was noticed that m pools in which there were many tadpoles 
there was no Chaetophora. The disappearance during the winter 
was likely due to low temperature. 

Chaetophora endwtaefoiia was found to be rather abundant, at¬ 
tached to objects on the bottom in the upper part of stream no. i, 
November 15, 1906. A little later it became rare, but persisted 
in small quantities during the winter. In March it began to in¬ 
crease in abundance, becoming very abundant about the middle of 
April. This continued unbl about the first of June, when it began 
to disappear. By the last of June, it had enrirely disappeared. 
This species was doubtless affected by the same agencies as the 
preceding form. 

Draparnaldta plumosa appeared m the upper part of stream no. 
I about the middle of November, 1906 (see chart). It seemed to 
be healthy and growing. It vaned in abundance during the winter, 
being usually rather rare or rather abundant. Floods washed 
away large quantities, making it rather rare at times. Matenal 
brought into the laboratory on February 16 showed numerous 
zodspoies in 24 hours. This plant reached its greatest abundance 
in March. After this it began to disappear and by the last of April 
had disappeared altogether. This plant appeared in several other 
places, but in eveiy case the conditions were very similar. It 
seems to thrive in flowing surface-water at a temperature ranging 
from 0° to 15° C. In no case was the plant found in a pond. 

Two species of Myxonema were found, ttmt and ttanum. M, 
nanum persisted throughout the year without change on wet rocks 
at outlet of sewer on campus. The conditions under which it was 
growing were not subject to much change, the water being warm 
continually, about the same in amount and always richly laden with 
sewage. Myxonema Unue was first noticed in the lower part of 
stream no. i April 18. The filaments were attached at one end. 
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floating in long ribbons. Material brought into the laboratory 
produced numerous zoOspores in a few hours. This form persisted 
until the first of August, becoming rather rare at times. 

The only species found belonging to the order Cladophorales 
was Cladophora glomerata. This species was present in the upper 
part of stream no. I (see chart) throughout the year. During only 
a few months in the spring, ranging from the middle of April to 
the middle of June, was there much growth. During this time it 
grew rapidly so as nearly to fill the channel of the stream. Its 
growth was checked at the end of this time, doubtless by the water 
becoming low, impure, and warm. During the rest of the year the 
filaments that persisted were unhealthy looking, the cells had thick 
walls and were crusty looking, due to particles of sand and diatoms 
clinging to them. It was noticed in several places that where the 
plant grew in swift water the filaments were much branched; in 
quiet flowing water there was but little branching. Cladophora was 
not found in a healthy growing state m any of the ponds. Small 
masses were found in some, but it was not in a healthy condition 
and had doubtless floated in from a feeding branch. Cladophora 
glouurata transferred from stream no. i to stream no. 2 and an¬ 
chored in the latter failed to grow. This stream has purer water, 
flows swiftly and has a relatively lower temperature than the first, 
standing at about 12° C. continually. 

The only representatives of the order Siphonales found in the 
regions studied were two species of Vaucherta, V. sesstlts and V. 
gemmata, var. racemosa, V. sessilis was very abundant on the 
damp, sloping banks all around the larger of the water-works 
ponds October 4. It continued to be abundant and healthy, 
growing vegetatively until the first of November, when it began 
to bear sexual organs. It was fruiting considerably the middle of 
November. On the fourth of December it was looking yellowish, 
unhealthy, and seemed to be loosened from the ground, due to the 
ground freezing and thawing. On December 21, the ground was 
covered with snow, but in places small patches of Vauckeria could 
be seen, unhealthy in appearance. Ripe oospores were found in 
it. They were no doubt " seed ’’ for next year’s crop. On Janu¬ 
ary 10 the banks were in the main covered with water due to a 
rise in the pond, and no Vauehtria was to be seen. It did not 
reappear before the close of the study, the first of August. 
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Vauchtria gemincUa vRr. raetmosa was found in pond no. i, 
October 6 (see chart). It was rather rare, growing in shallow 
water and fruiting somewhat. During the first of November the 
pond dried up in parts, but the Vaucheria continued to grow 
freely, forming a dense felt over the rich damp earth on the bottom 
of the pond. On November 23 this was covered with about a 
foot of water. The submerged Vauchtrta showed some signs of 
decay. It remained in about the same condition, unhealthy 
looking until the twelfth of February, when it was found that the 
old filaments were covered with fruiting organs. Some of the 
felts remained attached to the bottom, while others loosened and 
floated around. They persisted until the last of March, when the 
filaments turned black and decayed. The pond is surely well 
sown with spores. The change in conditions due to the flooding 
with water more than likely caused the formation of the repro¬ 
ductive organs. An aquatic form grew throughout the year in 
stream no. 2 near the spring. Here there was but little variation 
in the condition, quantity, or temperature of the water. There 
was no change in the alga. No sexual organs were produced. 
This seems to show that under steady favorable conditions an 
alga continues in a healthy, growing, vegetative state continually. 
It was not possible to determine the species of this alga. 

Numerous representatives of the order Protococcales were 
found but they were nearly all found only occasionally and in very 
small quantities. On account of this we will pass by all of them 
except Tetraspora with a mere mention at the end of this sketch. 
Tetraspora lubrica began to appear in the upper part of stream 
no. I the first of March (see chart). It increased in abundance 
until the first of May, when it reached its maximum. By the end 
of May, It had disappeared. This alga seems to thrive in “ branch 
or surface-water when flowing freely and at* a temperature from 
5® to 20° C. Certain other colonial forms belonging to the same 
order, Gomum, Pandorina, Pedtastrum, Coelastrum, and Scenedemus, 
appeared in the more stagnant pools of the upper part of stream 
no. I during June and July, 1907. 

A number of species of Bacillariales were observed but no 
effort was made to classify them or trace their periodicity. 

The Cyanophyceae were not very plentiful in the regions 
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studied except in two places, the smaller of the water-works ponds 
and in the lower part of stream no. i. This class of plants seems 
to thrive best in impure water. The water-works pond just men¬ 
tioned, taken as a whole, contains relatively pure water, but at one 
corner near the pumping station it was very impure, due to the oil 
and refuse from the pumping station flowing into it. Here there 
was always a good amount of the Cyanophyeeae to be found 
growing. From this place they floated out and settled around 
the edge of the whole pond. 

Two species of Nostoc appeared m the territory studied, N. 
verrucosum and N. commune. N. verrucosum persisted through¬ 
out the year in stream no. i with very little change. At times it 
appeared to be less abundant but this was due to the water wash¬ 
ing away a part during floods. It was attached to the stone bot¬ 
tom of the " branch ” in the swifter parts. It grew up in hollow 
subglobular masses five or six centimeters in diameter. They 
were at first pale yellowish-green, rather firm, jelly-like masses, 
but the outer part soon became mcrusted with lime so as to make 
it harsh and crusty. Soon after reaching this stage the flow of 
the water caused them to break loose and float away. No hetero¬ 
cysts or spores were noticed. 

A small amount of N. commune was found growing on the 
damp soil along the edge of pond no. 3, September 20, 1906. The 
region was covered with water at my next visit and none of the 
alga was found. The same species was found growing in a similar 
place along the upper part of stream no. i, October 11. It con¬ 
tinued to grow here and was rather abundant until the middle of 
November, when it disappeared. 

Scattering filaments of Anadaena were found at various times 
during the year in material collected in the lower part of stream 
no. I, pond no. i and the smaller of the water-works ponds, but 
no attempt was made to trace the periodicity. 

Three different species of OscUlatoria appeared in considerable 
abundance in the ponds and streams under observation. These 
were OsciUatoria tenuis, O. limosa and O. princeps. Some other 
species were noticed but they did not persist any length of 
time. 0 . tenuis was the most abundant form both in quantity and 
distribution. It was abundant in stream no. i, especially in the 
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lower part, and in the smaller of the water-works ponds during 
the greater part of the year In stream no. i it grew on the 
stones in the bottom, forming a tolerably dense stratum. A sim¬ 
ilar stratum formed on the rocks at the outlet of pond no. 4 when¬ 
ever sufficient water flowed over the spillway to keep them wet. 
Around the edge of the smaller of the water-works ponds there 
was usually a stratum covering the bottom in the shallow water. 
Whenever sufficient oxygen collected in the meshes of a mass it 
was loosened and floated on the surface. 

Osctllatona pnnceps {O Imperator Wood) was found to be 
rather abundant in the most stagnant part of the smaller of the 
water-works ponds dunng the latter part of September, October, 
and the first of November, 1906 It appeared again the first of 
June, 1907, and continued to be rather abundant unhl August. It 
appeared also m ponds nos. 2 and 3, going through a similar 
periodicity. 

Osctllatona Itmosa {O Froeltclut Kutz.) appeared in all the 
ponds and streams except pond no. i and stream no. 2, being 
especially abundant in pond no. 2 and stream no. i from Decem¬ 
ber to the first of May. It seems to thrive well in foul water. 
It seemed to become more abundant in pond no. 2 when there 
was considerable cow-manure around the edge of the pond. Cattle 
had access to the pond only a part of the time. 

Calothnx panetwa (Jsactts caespttosa Wolle) was abundant on 
the stones in the bottom of stream no. 2 the entire year, changing 
but very little. The conditions under which it grew were un¬ 
changeable. 

Conclusions * 

An alga growing under steady normal conditions continues, in 
the region studied, to grow in a healthy vegetative state through¬ 
out the year. Nostoc verrucosum, Calothnx panttma, and the 
Vattchena growing in stream no. 2 showed this, and also the 
Myxontma nanum, growing at the sewer outlet 

A sudden change in external conditions checks the vegetative 
growth of an alga and tends to cause it to enter a resting stage 
form or to fruit sexually. _ 

•For local obierren I may Mate that Mream no. 1 la known aa Jordan Branch ; 
atream no. 1, Stone Sfmng Branch; pood no. x, HiU Pond; pood no. 3, Fana Pood $ 
pond na 3, Feea Pbnd; pond no 4, Hoooo Pood. 
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Spirogyra varians is the most widely distributed alga found in 
this region. It grows under varied conditions. It conjugates at 
all seasons of the year, depending on hard external conditions, 
t. g., the drying up of a pond. 

Chaetophora thrives best in water slightly stagnant at a tem¬ 
perature from 5° C. to 25° C. 

DraparneUdia plumosa thrives in flowing surface-watei at a 
temperature from 1° to 15® C. 

Cladopltora glotnerata grows best in flowing surface-water It 
persists throughout the year in the locality studied but is in a 
growing condition only a few weeks in the spring, while there is a 
brisk flow of moderately pure water. 

Spirogyra nitida is the most abundant of the Conjugatae in 
the small stagnant ponds about Bloomington. 

A CLASSIFIED LIST OF THE ALGAE FOUND, TOGETHER WITH 
BRIEF DATA ON THE FORMS NOT DISCUSSED ABOVE 

CHLOROPHYCEAE 

Conjugatae 

Zygnemaceae 

Spirogyra Link 

nitida (Dillw.) Link 
crassa Kutz. 
varians (Hass.) Kiitz. 

negUcta (Hass.) Kutz. Bayou along lower 
part of stream no. i, 11 Je to I Au ’07. 
Weberi Kutz. 
inflata (Vauch.) Rabenh. 
rtvularts Rabenh. Water-works reservoir, 29 
Je ’07. 

Zygntma Kutz. 
insigne Kutz. 
leiospertnum De Bary 
cruciatum Ag. 

MougeoHa De Bary 

genuflexa (Dillw.) Ag. (Pleurocarpus mirabihs 
A. Br.) 
scalaris Hass. 
parvula Hass. 
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Desmidiaceae 

ChsUnum Nitachc 

Cucumxs Ehrenb Upper part stream no i, 
27 Je’07 

acerosum (Schrank) Ehrenb 
stngosum Breb Pond no i, 14 My ’07 
Dtanat Ehrenb Pond no i, 1$ N ’06 to 10 
F ’07 

Fhrenbergit Menegh 
Costnanum Corda 

Botrytis Menegh Pond no 2, 23 N 06 to 

25 JI ’07 

laite Rabenh Pond no 3, 20 S ’06 
pytamuiafum Breb Water-works reservoir, 
ro D 06 

Phaseolus Breb Pond no 4, 8 D ’06 
Dcctdtum Breb 

Trabtcula (Ehrenb ) Naeg 
Hyahtiuca Fhrenb sp 
iitaurastrum Meyen, sp 
Pentum Breb 

tnttrruptum Breb 

Oedogoniales 

Oedogonuceae 

OedogontUM Link 

crasstusculum Wittr 
cryptoporum Wittr 
Bulbochaete Ag 

crenulata Pnngsh 
Chaetofhorales 
Herpostelxaceae 

Herpostetron Naeg sp 

Coleochaetaceae 

Coleochaete Breb 
scutata Breb 
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niotrlchaceae 

Ulothrxx Kutz 
acqtialts Kutz 

stibtUts Kutz Stream no i, i My 07 
sonata {W & M ) Aresch 
Sitcftococcus Naeg sp 
Chaetophoraceae 

Chaetophora Schrank 

ptstfonnts (Roth) Ag 
endtvtaefolta Ag 
Myxonema Fries 

nanuiH (Dillw ) Hazen 
Unue (Ag ) Rabenh 
Drapamaldva Bory 

plumosa (Vauch ) Ag 
Cladophoralls 
Cladophoraceae 

Cladophora Kutz 

glomerata (L ) Kutz 

SiPHONALES 

Vauchenaceae 

Vauchtna DC 

sesst/ts (Vauch ) DC 
gemtnata (Vauch ) DC 

PKOrOCOCCALES 

Volyocaceae 

Gontum Mull 

pectoraU Mull Stream np i, 10 Je 07 
Pandortna Bory 

(Mull) Bory Stream no i, 10 Je 07 

Pleuxococcaceae 

Plturocoecus Men^h 
vtdgarts Menegh 
Hydrodlctyaceae 

PeoUastrum Meyen 

Boryanum (Turp) Menegh Stream no 4, 10 
Je’07 
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Protococcaceae 

CoelastrutH Naeg 

muroporum Naeg 
ScenedestHus Meyen 

caiidatiis Corda 20 J 1 07 
obtusus Meyen Pond no 4 4 D 06 
Nephi ocytium Naeg 

Agardluanunt Naeg Upper part stream no 
I 27 Je 07 
Palmellaceae 

Titraspora Link 

lubnca (Roth) Ag 
Gloecystis Ag 

gigas (Kutz) Lagerh Pond no i N 06 to 
Au 07 

HETFROKONTAE 

CONVERVALES 

Tnbonemaceae 

Ophtocytium Naeg 

bicusptdatum (Borge) Lemm Pond no i 30 
Ap 07 

CYANOPHYCEAE 

Noatocaceae 

Nos toe Vauch 

verrveosum Vauch 
commune Vauch 
Anabatna Bory sp 
OtMallatonaceae 
Lyngbya Ag 

ochracea (Roth) Thur Edge of water works 
reservoir, 2 N 06 
Juhana Menegh 
Osetllatorta Vauch 
temas Ag 
hmosa (Roth) Ag 
brxHctps Vauch 
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Phormidium Kutz. 

Untie (Mcnegh.) Gom. Edge of pond no. 2, 
14 My to 26 J '07. 

tncrvstatum cataractonm (Naeg.) Gom. Upper 
part of stream no. l, 5 Mr ’07 to l Au ’07. 
Artltrospra Stizenb. 

Jenneri (Kutz.) Stizenb. Edge of pond no. 4, 
29 Jc ’07 
Rirtilariaceae 

Cahthrixparietina (Naeg.) Thur. {Isactts caespitosa 
Wolle.) 

Chroococcaceae 

Mtmmopedta Meyen 

convoluta Breb. Pond no. 2, 27 F '07. 

Indiana University, Bioomikoton, 

Indiana, Aogust i, 1907 



Some Araucarian remains from the Atlantic coastal plain ' 

Edward W Berry 
(with vlates 11-16) 

The considerable theoretic importance lecently assigned to the 
Araucaneae by some authors coupled with their abundance and 
wide range dunng the Mesozoic and their restriction m modem 
floras to the South American and Australian areas, renders them 
a most interesting group of plants, as they are undoubtedly among 
the most curious and staking in appearance 



The geographical distribution of the recent speaes is included 
within the Imed areas of figure i The wide extension of the on 
ental area is due chiefly to the genus Agathts, which is essentially 
an island type, ranging from the Philippines to New Zealand It 
is to be noted that this genus does not occur in the Western Hem¬ 
isphere, although dunng the Cretaceous rather closely allied 
ancestral forms {Dammara, Protodammar a, and DammarUts) 
« Ftiblubed by pemunioa of the Director of tbe L S CeoIogiCRl Surrey 
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ranged from Greenland to New Jersey and Montana. Unfortun¬ 
ately, the more familiar generic term for those plants, Dammara, 
is a pre-Linnean name, having been proposed by Rumphius in 
1741,* so that recently systematists have taken up the name 
Agathts proposed by Salisbuiy in 1807 t 

The genus Araucaria is chiefly oriental, with eight or nine 
species, all but one belonging to Endlicher’s subgenus Eutacta, 
(1847), characterized by more or less aacular, keeled leaves and 
winged cone-scales. This subgenus is not represented in South 
America, the two or three species from that continent being refer¬ 
able to the subgenus Columbia (Salisbury, 1807), characterized by 
broad flat leaves, and with one species, Araucaria BidvnUt, in the 
Australian region (the “ Bunya-Bunya *’ of southern Queensland). 
It will be noted also that North America, Europe, Africa, and 
practically all of Asia contain no representatives of this subfamily. 

It is not my purpose to sketch the past history of this group, 
a task recently performed by Seward & Ford, who point out the 
probable Araucarian affinity of the Paleozoic genera Walchta, 
Sdazodendron (Tylodendrm), Gomphostrobus, and the possible 
Araucarian relation of the Triassic genera AlberUa, Voltzta, Ull~ 
manma, etc. It is, however, desirable to indicate bnefly the prob¬ 
able range of the Araucarieae during the period when the species 
about to be described flourished, t. /., the Cretaceous. 

The recorded occurrences of Araucarieae during the Cretaceous 
are shown in figure 2. No attempt has been made to revise these 
data, which may in some instances be based upon insufficient evi¬ 
dence, nor have obviously allied genera like BrachyphyUum been 
included, or any of the many species described as Sequoias, some 
at least of which would seem to be more properly referable to the 
Araucarieae. 

By referring to the map (figure 2), it will be seen that in the 
Western Hemisphere we have Agathts from 70" north latitude 
(Greenland), and Araucaria from 40° south latitude (Patagonia), 
with several species of both genera in the United States, ranging 
from Block Island to South Carolina on the east coast and from 
Montana to Kansas in the western intenor. In the Eastern Hemi- 
*RtniPHiU8, G. E. Hctbwram Aaboiaenie 174 Amtterdam, 1741. 
tSAUSnntT, R. A. Tnni. Linn. Soc. Loud. 81 31a 1807. 



Bekry: Aravcasian remains 


251 


sphere we have records as far apart as Spitzbei^en (80® North), 
on the one hand, and Cape Colony (30® South) on the other, with 
several species of both the Aratuana and the Agathts type in 
Europe. 

The absence of Asiatic Cretaceous records is to be considered 
due to the lack of knowledge of Cretaceous plant beds on that 
continent, and not as indicative of the absence of the Araucarieae 
at that time. 

While the distribution of the recent forms might seem to be an 
ai^ument for the former existence of Antarctic land connections 



Figure 3 Sketch map, ihowmg the recoided occurrencei of the Anncanae 
durmg the Cretaceooi 


and intermigrations, a glance at the fossil record shows that this 
IS not the true explanation of their present occurrence, nor does it, 
on the other hand, in the least weaken the probability that there 
was such an Antarctic continent or archipelago, a view with which 
the writer is in thorough sympathy. In the case of the Arauca¬ 
rieae, however, the records show that a once cosmopolitan group 
has gradually become extinct in the intervening areas until its 
present restricted habitats are all^ that remain of a once world-wide 
dominance, a dominance which was probably reached during the 
later Mesozoic 

As a corollary, we would assume that the group is still 
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dwindling, and this is borne out not only by its much wider range 
in the Tertiary but by the presence of sub-fossil remains of Agathis 
in New Zealand, and of Araucaria in South America, in both cases 
showing a marked shrinkage in range in very recent times. 

During the past two or three years the writer has come into 
possession of a considerable quantity of Araucarian remains from 
the Atlantic coastal plain. These are all of Mid-Cretaceous age 
and it seems desirable to place them on record at the present time 
since unquestionable remains of the genus Araucaria have not been 
previously recorded from this general region and the final treatment 
of these South Atlantic Cretaceous floras will undoubtedly take a 
long time. 

The New Jersey material comes from beds of the Magothy 
formation, very probably of Cenomanian age. The Carolina forms 
are from beds which differ in age but slightly if at all from those 
of New Jersey, although they may be somewhat older, possibly 
synchronous with the Rantan formation of New Jersey and the 
Tuscaloosa formation of Alabama, the question of exact correlation 
being under active investigation at the present time. 

Evidences of the abundance of the Araucarieae, using that 
term in a somewhat extended sense, have been emphasized recently 
through the studies of Holltck & Jeffrey * upon Staten Island 
material; and Seward & Ford t in their most admirable sketch of 
the recent and past history of this group have furnished good 
ground for the belief that the Araucarieae are the most abundant 
type of Coniferales in the Older Mesozoic. 

Following is a brief discussion of the hitherto unknown Atlantic 
coastal plain species: 

Aiaucarites Zeilleri sp. nov. 

Cone a prolate spheroid, about 9x7 cm.; scales numerous, 
long, narrow, thick, cone-axis stout; details of structure obscured. 
(Plate ii, figure 3.) 

At the first glance this looks like a very beautifully preserved 
Araucarian cone, but closer inspection shows that poorness of 
preservation has obscured nearl^ all of the details of structure, 

* Holuck & JSFFRIV, Amenc«n NstuimMit 40 : 189-216. 1906. 

JKFFRIY, Bot. G«z. 44: 435-444- ff- *8-30. 1907. 

t Seward & Ford, Tnni. Roy. Soc. lA>nd. iga B: 305-411. 1906. 
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BMgMcopic as well as microscopic. The specimen consists of 
ahaut one half of a flattened cone, diagonally fractured in a plane 
not greatly inclined to the longitudinal axis, the latter bang hidden 
distally by the cone-scales and weathered away proximally. 

This cone was evidently lignified in the clays and subsequently 
penetrated peripherally by pyrite for a distance of about !.$ cm,, 
wUch, while serving to hold together the much cracked and dessi- 
catid interior, also effectually obscures the surface features. It 
wan found among the shingle at low tide on the beach at Cliff- 
woed Bluff, N. J., having been washed out of a body of clay which 
makes the floor of the beach at this point, and was broken when 
found, no trace of the other half having been seen. 

The spea'men is 9.3 cm. long, 7.8 cm. wide at right angles to 
the flattening force, and 2.5 cm. thick, so that in life the cone 
must have been almost spherical — a slightly prolate spheroid. 
The scales were numerous, comparatively long and slender, and 
the cone-axis was very stout. 

In this connection a number of fossils of a more or less doubt¬ 
ful nature from this locality suggest themselves as of Araucanan 
affinities, notable among which are the leafy twigs referred to 
Presl’s genus CtmmnghaimUs, so named for their resemblance to 
the existing genus Cunntnghanna, and usually referred to the 
Taxodieae, although in Zittel’s Handbuch (abth. 2, 1890) they are 
placed by Schenk in the Araucarieae. Two species have been 
recorded from this locality, Cunninghamtes elegans (Corda) Endl. 
and C. squamosus Heer, both suggesting Araucarian foliage of the 
type found in the Eutacta section of the genus Araucaria. The 
broad-leaved type of foliage of the subgenus Columbea is probably 
also present at Cliflwood Bluff in the species Araucariies ovatus 
Hollick, to which I will refer on a subsequent page. 

Other doubtful remains from this locality which are suggested 
a» possibly of Araucarian affinities are the fossils denominated 
Mcrosamia (?) dubia Berry* and supposed to represent the central 
axis of a cycadaceous fruit-spike. This might well represent the 
axis of an Araucarian cone like the one under discussion, more 
especially as the scales are shed at maturity (in the recent species 
at least); the small prominence in the spirally disposed pits of the 

* Busy, Bull Toney Oub 3a s 43* y* *• /• *905' 
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specimen would then represent the single vascular bundle which 
passed into the base of the scale This object is now refigured 
(plate II, FIGURE l). 

Another problematical fossil which may'possibly belong to the 
Araucarieae is the cone previously descnbed simply as " gymno* 
spermous cone ” Berry * and refigured on plate i i (figure 2). 
This might be a staminate Araucarian strobilus, for while moat of 
the modem Araucarieae have greatly elongated staminate strotnli, 
they become shortened and subcylindncal in some species, as for 
example in Araucana excelsa, the Norfolk Island pine and more 
particularly in the genus Agathis (Dammara). 

Araucarites Zetllert may be compared with the cone described 
by Velenovsky from the homotaxial deposits (Cenomanian) of 
Bohemia under the name of Araucana bo 1 untua,\ which is seen 
to be similar in appearance, and to the several species of cones of 
Araucana and Pitudo-ataucarta which have been described by 
Fliche from the Albien of France (Bull. Soc. Sa. Nancy, 171-195. 
f. 4,5, pi 6. /. 2-5, pi 7, f. I, 2 1896). 

Nothing similar has heretofore been collected at Cliffwood 
Bluff, where so many coniferous remains have been found, and it 
is of especial interest in coming after the recent announcement by 
Hollick & Jeffrey {loc. at) of two types of Araueanoxylon lignite 
from the not distant and possibly homotaxial horizon at Krei- 
scherville, Staten Island, | one type which they have correlated 
with Brackyphyllum twig-impressions and with Protodammara 
cone-scales and the other more like recent Araucarian wood — 
which might well represent the present speaes — with resinous 
tracheids, no traumatic resin canals, and with a large pith com¬ 
posed mainly of tanniniferous cells. It has seemed best to use 
the generic term Araucantes as one which is of broader significance 
than Araucana, since the preservation of the cone is such that it 
might equally well be considered as a Mid-Cretaceous representa¬ 
tive of the allied genus AgaOus (Dammard). 

*BBaKY, In. tit. 31: 78. fl. 4./ f. 1904. 
t Vkumovbxy, KYStenft ietkibo cenooMnn, % pi t.f. ao-tp. 1889. 
t The major part of the Kreiicherville depoiit la of Rantan age bnt then u mbm 
OYideace that the leaf4>eani>g la/cm maj be later 
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Araacaiia bladenentis sp. nov. 

Foliage dense; phyllotaxy spiral; leaves decurrent, coriaceous, 
ovate-lanceolate, about 1.6 x .8 cm, the base rounded, apex thick¬ 
ened, cuspidate; veins immersed, averaging 16 in number, straight, 
parallel; stomata small, in rows on ventral surface. (PtAiEs 12 

AMD 13 ; PLATE I4, FIGURES I-3 ) 

Leaves ranging from i to 2 8 cm. in length by .5-1.2 cm in 
width, averaging 1.6 by 8 cm., obovate in outline, with a broad 
rounded base narrowing abruptly and decurrent; the blade 
broadest about one third of the distance from the base, above 
which point it narrows rapidly to a thickened cuspidate tip; phyl¬ 
lotaxy spiral, leaf-substance represented by a thick sheet of lig¬ 
nite about .5 mm. thick, in which the veins are immersed. These 
veins average 14 to 16 in number, although occasionally there 
may be as many as 20; they are stout, incurved at the base 
(forking not observed), becoming parallel and running directly 
upward until they abut against the leaf margin, t. e., not conver¬ 
gent toward the tip of the leaf When this speaes was first col¬ 
lected it was thought that it might be sufficiently well preserved 
to show the internal structure when studied by the admirable 
methods devised by Professor Jeffrey for treating more or less re¬ 
fractory remains of this sort. Professor Jeffrey, who has been 
good enough to examine some of these leaves for me with this end 
in view, writes that in spite of their hopeful megascopic appear¬ 
ance their microscopic structure is not preserved. 

In one or two instances where the specimens are in a more 
argillaceous matrix it has been possible to get rather inferior spec¬ 
imens showing the arrangement and outlines of the stomata (plate 
14, FIGURE 3 ). These are broadly ovate in shape with very thin guard 
cells (at least when viewed on the sur&ce). They are arranged in 
somewhat irregular rows on the ventral surface of the leaf, the 
number of rows between the two veins being usually four. Aside 
from the foregoing facts, the preservation is such that no other 
details can be made out. 

This ^ledes is most remarkably similar to the recent Araucana 
Bidwtih of the Australian region, a twig of which, kindly furnished 
by the New York Botanical Garden, has been photographed and in¬ 
troduced on PLATE 1S for comparison. The resemblance is even 
closer than the reproductions indicate, a dried herbarium specimen 
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of the latter and a twig of the former preserved as a brownish im¬ 
pression in the Rockfish Creek clays being practically indistinguish¬ 
able. This resemblance in form, habit, and stomatal characteta, 
reinforced by the occurrence of characteristic Araucarian coifc- 
scales in the same beds at certain localities, renders the identifica¬ 
tion reasonably conclusive 

A wide comparison has been made with other and similar fossil 
remains of Mesozoic age. The most nearly related form seems to 
be Araucantes ovatus (PLAfE 14, figures 4, 5) described by Rol¬ 
lick * from the Cliffwood clays of New Jersey, which differ merely 
by their larger size, absence of basal characters, and much less 
pointed tips; in fact, if the two were found in closer association ^ 
if in the abundant Carolina material any specimens had approached 
Araucantes ovatus in size I would be disposed to consider theih as 
the variants of a single species. As the case stands, it seems 
better to institute a new species, since the leaves in the Carolina 
material are sufficiently and uniformly different enough to be readily 
recognized, and there is the further possibility that the New Jersey 
spedes may be more or less closely related to the modem genus 
Agathts (DatHwara) rather than to Arattcana 

A genus which was at once suggested for comparison was tin 
genus Nagewpsss of Fontaine, the real botanical position of which 
IS so uncertain. It is true that Fontaine charactenzes the leaf- 
arrangement as distichous or subdistichous, but this is the ordinary 
habit of numerous conifers with a spiral phyllotaxy and one which 
would be emphasized in fossil remains preserved as impressions. 
There is some resemblance to Nageiopsis ovata Fontf from the 
Older Potomac of Virginia. However, an examination of the t}rpe 
material in the U. S. National Museum demonstrates the distinct¬ 
ness of the Carolina species, as it does also the exceedingly inac¬ 
curate figures of Fontaine’s monograph. Another of this author's 
spedes which is somewhat similar is Nagewpsis inontanensis, 
described from the Kootanie of Montana, ^ but since it is founded 
on a single specimen and there are no features which indicate that 

*Hoixick, Truis. N. Y. Aesd. Sa. xS: 128. pi. it. f. ja, 4. 1897. 

t Fontains, U. S. Geol Suit Monog 15: 199. pi. jf. f. 4; pi 80 f j. 
1889. 

tFONTAINS, Itt. ttl. 48: 312, pi, /. to. 1906. 
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It really is a Nagttopsts it is not worth considering further in this 
connection 

A Luropean form which must surely be considered as a nearly 
related congener of Araucana bladenemis is Saporta s Araucaria 
Toucasi described from the Turonian of Beausset near Toulon 
France * This is stnkingly similar to the Carolina species in every 
respect and likewise closely allied in appearance at least to the 
recent Araucana Btdwtih of Australia 

Kerner f recoi ds Pachyphyllum {Pigtophy Hum) n^ tdmn Saporta 
and Pachyphyllum {Pagtophyllum) araucattnum Saporta from the 
Cenomanian of Lestna an island in the Adriatic off the coast of 
Dalmatia both Ix-ing originally Jurassic species from the French 
Corallien of Verdun J Both are very similar to the Carolina 
speaes and are of about the same age The probable identity 
of Cenomanian and Corallian species it seems to me is extremely 
doubtful and both of Kerner s species should undoubtedly be con 
sidered as new species of Aiaucana and nearly related if not iden 
tical with such Mesozoic forms as Araucana bla Untnsts or Arau 
cana Toucan 

Other fossil remains which deserve to be mentioned in this 
connection and which may really be Araucanan although abun 
dantly distinct from this Carohna species are Po io atmtes acutus 
Saporta § from the Neocoraian of Portugal whose resemblance to 
Nagttopns ovata and N amiotdes is noted by Saporta and Podo 
eatmtes lanctolatus (L & H ) F Braun forma clhpUca Moller from 
Bornholm || which is scarcely to be distinguished from Nagetopsts 
montanensis Font from the Kootanie and Pagtophyllum sp 
Dawson IT fiom the Kootanie of Canada 

Araucana bladenensts occurs abundantly as detached leaves in 
the Cretaceous dark drab very Iignitic clays at numerous locahbes 
m the south Atlantic Coastal plain and occasionally as twigs of 
considerable size showing phyllotaxy and other characters It is 
preeminently the type fossil of the Bladen formation of North Caro 
* Safokta Le Monde da Flutei 198/47 1879 

tKKUiER Jahrb k k Geol Reichsust 43 P 4 f 3 P 4 / ' 
t Safokta Flaata Jnnsiiqaa Miont Frenc Vigitanx pi 777 if 3 
{ Saforta H Fom FOrtogal if pi tb f aS 1894 
11 MOlur Koogl S» Vet Akad Handl s#* i pi f f <) 1903 

DAWfo*< Tram Roy Soc Can xo* go f 14 189a 
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Una,* single leaves or even fragments being quite characteristic and 
easy of recognition. Discovered originally in material collected at 
Parker Landing by Dr. L. W. Stephenson in 1906, it has since 
been found in a large number of outcrops of this formation in this 
same general region. 

Following are the localities from which it is known at the 
present time: 

North Carolina: Parker Landing, Tar River (abundant); 
9 SJ 4 i 92, 8754, and 8 /}^ miles above Newbem, Neusc River; 
Big Bend (abundant), Sykes Landing, Clear Run, Corbits (Old 
Union) bridge, A. C. L. R R. bridge, Horrel Landing, and 74^ 
miles above Wilmington, Black River; Rockhsh Creek, near Hope 
Mills (abundant), mouth of Harrison’s Creek, Cape Fear River. 

South Carolina : 3 to 4 miles northeast of Florence. 

Alabama : 2 miles south of Havana in Hale County. 

Araucaria Jeffrey! sp. nov. 

Cone-scales deciduous, rhomboidal, straight-sided, thin-mar¬ 
gined, the apex broadly rounded, with long central apical spur, 
scales divided by transverse furrow into " ligule ” and scale proper, 
single-seeded. (Plate 16.) 

This species is represented by a considerable number of large 
single-seeded cone-scales preserved as impressions and associated 
with Araucaria bladmensis at Big Bend and A. C. L. R. R. bridge 
on the Black River, at 92 and 87)^ miles above Newbern on the 
Neuse River and at Parker Landing on the Tar River, all localities 
in North Carolina. The latter specimens differ somewhat from the 
others and approximate more nearly the shape of the foliage leaves 
of Araucaria bladeHCHsis, but since the scales from the former locality 
are somewhat variable, as indeed they are from different positions 
on a single modem Araucarian cone, it seems likely that they all 
belong to one species of cone. 

The scales are rhomboidal, the thin lateral margins straight to 
the point of greatest width, then more or less rounded, produced 
medianly into a long and narrow point. This point is over a 
centimeter long in two specimens which still lack the terminal 
portion. In some specimens the scales are obviously divided by a 

* Stxpminson, Jobna Hqjkink UnU. Carcnlui, II. 1907* > 95. 1907 
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transverse furrow into the scale proper and the so called ligule 
This feature is not shown in figures io and 11 which probably 
represent the transitional phase between functional scales and 
foliage leaves toward the base of the cone while the additional 
vanations in the specimens %ured are probably likewise correlated 
with the regions of the cone from which they came They are all 
preserved as impressions with fragments of lignite representing the 
scale substance With the exception that they do not appear to 
have been as thick they are strictly comparable with the typical 
scales of Arattcana Bt iwtllt In general outline they are also 
comparable with the scales of Araucarta Cookit of the Eutacta 
section of the lus Although no seeds have been found as yet 
in the Carolina material it seems likely that they will eventually 
be discovered From the structure as disclosed in the present 
impressions it seems obvious that the scales were single seeded as 
in the modem genus and taken in conjunction with the foliage just 
descnbed as Aratuana bla i tu/ists they furnish conclusive 
evidence of the abundant presence in the Mid Cretaceous of 
eastern North America of true Araucaneae thus still further 
increasing the parallel between the Mid Cretaceous floras of this 
country and those of Europe 

Many remains of cones and cone scales have been descnbed as 
species of Araucaneae but it seems scarce!} worth while to enu¬ 
merate them in this place Some have already been menboned 
under AiaucarUes Zeillen and for others the reader is referred to 
the monograph of Seward & Ford {Joe at ) 

Johns Hofk ns Univkrs ty 
Baltimors Md 
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Explanatton of plates ll-ie 

PtATB II 

Fig. 1. JI/icrtiMHta (?) Juha Beny. A possible Aiaucerien coae-exls, Cliffwood, 
N. J. 

Fio. 2. Gynmospennous cone, Berry. A possible Arancirien sUminate cone, 
aiifirood, N. J. 

Fig. 3. Araucaritet ZeitUri Beny, sp nor. ClifTwood Bluff, N. J 

Plat* 12 

Araueana UadentHtts Berry, sp. nov. 

Figs. 1-3. Rocirfish Creek, N C 

Fig. 4. Hone] Landing, N. C. 

Plate 13 

Araucaria hladtHcutu Berry, sp. nov. Showing form of detached leares and their 
usual method of occurrence. Parker Landing, N. C. 

Plat* 14 

Figs i, 2. Araueana bladmettns Berry, sp no*. Showing closely imbncated 
leaves at the fork of a branch Parker Landing, N. C. 

Fig. 3 Araueana hladeHtuns Berry, sp. no*. Showing form and arrangement 
of the stomata, enlarged about 20 times Rockiisb Creek, N. C 

Figs. 4,5. Hollick. Introduced for comparison (After Hol- 

Uck ) aiffwood Bluff, N J 

Plat* 15 

Araueana Btdvrilh Hook From a.phoU4;npb (natural size) of an herbarium 
speamen. Introduced for comparison. Photograph by E. H. Sapp 

Plate 16 

A> aueana Jtffrtjn Beny, sp. no* 

Fics 1-9, 12. Big Bend, N C. 

Figs. 10 ii. Parker lAtnding, N C 



Notes on Carex— IV 

Kknnetk Kent Mackenzie 

Carex phaeocephala Piper 

Carex Itporina var. Atnertcana Olney, Proc. Am. Acad. Arts & 

Sci. 8: 407. 1872 (name only). — Bailey, Proc. Am. Acad. 

Arts & Sci. aa : 152. 1886. 

“ Carex leponna L." Bailey, in Coulter, Man 396. 1885 
" Carex Presltt Steud ” Bailey, Mem. Torrey Club i: 52 1889 

“ Carex petasata Dewey;” Holm, Am. Joum. Sa. IV. 16: 20. 

1903. 

Carex phaeocephala Piper, Contr. U. S. Nat Herb ii: 172. 

1906. 

Clumps from medium-sized to large, strongly cespitose, the 
rootstocks densely matted, the culms i<-3 dm. high, exceeding the 
leaves, obtusely angled below, sharply angled and more or less 
roughened above. Leaves three to six to a culm, clustered towards 
the base, the sheaths much overlapping, whitish-hyaline towards 
apex opposite the blades, the blades short, more or less involute, 
ascending to recurving, i 5-2 mm wide, usually 5-15 cm. long, 
roughened towards the apex, spikes two to five (rarely seven) 
aggregated into an erect head 12-25 mm. long, 5-12 mm. wide, 
the lower one or two spikes occasionally a little separate, the spikes 
ovate to oblong, 6-12 mm long, 5-8 mm. wide, obtuse at apex, 
narrowed and often quite clavate at base (especially the uppermost), 
the pengynia usually 10-20, appressed-ascending, the braks incon¬ 
spicuous, the staminate flowers basal, inconspicuous; lower bracts 
occasionally develoixng a short cusp, the upper scale-like ; scales 
ovate, acute, dark-brownish or brownish with lighter midrib and 
broad hyaline margins, as wide and as long as the perigynia; 
pengynia oblong-ovate, flat, plano-convex, distended over the 
achene, 4.5 mm. long, 1.8 mm. wide, winged, round-tapering at base, 
strongly nerved on outer surface, nearly nerveless or lightly nerved 
on the inner, the body abruptly contracted into the beak, which 
is I mm. long, rather minutely bidentate and serrulate on the 
margins; achenes lenticular, brownish, obovate-oblong, 1.5 mm. 
long, I mm. wide ; stigmas two. 

This species, which is closely related to Carex Uporina L., and 
represents it in the Rocky Mountain region, has been known under 
261 
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diflferent names for many years, but has never been fully described. 
Collections made during the last ten years have much extended 
our knowledge of the plant, and have shown that it has a wide 
range, and is one of the characteristic species of the alpine sum* 
mits of the Rockies. The chief distinctions between it and C, 
leponna may be contrasted as follows: 

Culms 1-3 dm high, the leaves bunched near base | blades 1.5-s nun 
wide, nxire or less involute C fhatocipkaU. 

Culms I 5-4 dm. high, the leaves not bnnched, blades a-3 mm wide, 

flat C. Itpcftna. 

Two names have been ascribed to this species at different times, 
but neither of them can properly be used. 

I. Carex Preslu Stevid Plant. C)rp. 242. 1855. The author 
of this species based his description on Presl’s C. leponna L. 
(Reliq. Haenk. 204. 1830). His description can be applied to 

several North Amencan species of Carex found in the Nootka 
Sound region, where the plant was obtained, and to apply it to the 
present plant is pure guess-work. It is to be noted, too, that he 
does not place the species next to Cctrex leponna, which was, of 
course, well known to him, but in a section “ species quoad sec- 
tiones et affinitatem minus notae, partim omnino dubiae." The 
original specimen seems to have disappeared (Bailey, Mem. Torrey 
Club I : 52), and, in any event until it is located, the name should 
be disregarded. 

2 tTorrAT/r/ajato Dewey, Am. Jour. Sa. I. 39; 246. 1836 
As this is one of the earliest published species of Carex from 
the Rocky Mountain region its identification is important. Of 
it Professor Bailey says: ” The original sheet is in Herb. Torn 
It contains three plants: C. lagopina Wahl., C. /estiva Dewey, 
and C. Liddoni Boott, to all of which Dewey’s description will 
equally apply ” (Mem. Torrey Club i: 52). Concerning this I 
should say that the description calls for a plant with a “ com¬ 
pressed,” “slightly winged” perigynium, characters hardly ap¬ 
plicable to C. lagopina, and as Dewey described C. /estiva in the 
same paper we can hardly refer C. petasata to it The facts con¬ 
cerning this sheet seem to be that Drummond, the original collec¬ 
tor, mixed C. petasata and C. lagopina (Torrey, N. Am. Cyp. 393) 
and that the specimen of C. /estiva on the sheet, which was col- 
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lected by Nuttall, is a later addition. But finally, and most impor¬ 
tant of all, Dewey*s description is accompanied by a plate ( IV. /. yz). 
This plate clearly shows that it was the third plant on the sheet in 
the Torrey herbarium which Dewey had m mind. This plant, 
which I have examined, is Car^x Liddoni Boott, as stated by Pro¬ 
fessor Bailey. As this last-named species was not published until 
1840 (Hook. FI. Bor.-Am. a: 314) it should be superseded by 
Carex petasata Dewey. The identification of C. petasata with C. 
phaeocephala rests on work done when our western Carices were 
but little known, and is entirely baseless, so far as I know. 

Of Cartx pltaeocephala I have seen the following specimens : 

WYOMING Big Horn Mts., 7000-9000 ft, Tweedy 334.4., July- 
August, 1900; Sheep Mt., 11,000 ft., Tweedy 410, August, 
1897 ; Teton Mts. (timber line and above), A. & E. Nelson 633^, 
August i6, 1899: Big Horn Mts., Sheridan County, 10,000 ft.. 
Tweedy 2240, August, 1899; Anita Peak, Routt County (alpine 
grassy summits), Gooddtng, 1734, August 3, 1903; Ethel Peak, 
Larimer County, Gooddtng 1900, August 14, 1903. 

Colorado : Bottomless Pit, 3800 m , F. E. & E. S Clements 
301, July 23, 1901, Windy Point, Pike’s Peak, Clements3, 1900, 
“ Rocky Mts ,” Vdsey 600 

Utah : Belknap Peak, Rydberg&Carlton 7361, July 28, 1905 ; 
Bear River Canyon, n,ooo ft., Watson 1234, August, 1869. 

Montana : Long Baldy, Little Belt Mts , 7000 ft,, Rydberg 
3399 and 3400, and Flodman 312, August 19, 1896 , Old Hol- 
lowtop (near Pony), 9000 ft, Rydberg & Bessey 3783, July 7, 
1897; Columbia Falls, WUltams, September 8, 1892; Spanish 
Peaks, Madison Range, 7000-800O ft., Flodman 323, July 14, 
1896; Spanish Basin, Rydberg 3066, July, 1896, Mt Heniy, 
Midvale, Umbach 408, July 16, 1903; near Glacier Basin, 2300 
m., Vreeland 1083, August 5, 1901 (blades but 1 mm. wide). 

Idaho : Mt Chauvet, 10,000 ft, Rydberg & Bessey 3782, July 
29, 1897. 

Washington : Mt Adams, Howell, 3900, August 1882. 

Oregon: Mt Hood, Uoyd, July 21, 1894, and Henderson 
(alpine moraines), July 20, 1884; head of Wallowa River, 9000 
ft., Cusick 2479, July 17, 1900. 

Cautornia: Mt Shasta, 10,400 ft, Copeland3368, July 16, 
1903. 
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Canada : Selkirks, 7,500 ft., Shaw 1020, July 26, 1905 ; Sel¬ 
kirks, 8000 ft.. Heights above Carbonate Draw, Petersen, ]M\y 14, 
1904; Lake O’Hara, Rocky Mt. Park, 7500 ft,, John Macoun 
64016, August 9, 1904; Lake Louise, Rocky Mts., 7300 ft., 
fohn Macoun 64017, July 20, 1904; Old Glory Mt., 6500 ft., be¬ 
tween Kettle and Columbia Rivers, J. M. Macoun 63324, August 
13, 1902. 

Carex projecta sp. nov. 

" Carex cristata Schwein.” Kunze, Car. pi. 44./. g. 1840-1850. 

— Boott, Ill. Car. 117, in part, pi. 373. 

Carex lagopodiotdes var. momlifonnis Olney, Exsicc. fasc. 2, no, 8 
(n.n.); Bailey, Bot. Gaz. 10: 380. 1885. 

“ Carex tnbuloides moniltformts (Tuckerm.) Bntton; ” Britt & 
Brown, Ill, FI, 1: 356. 1896. Not Carex scoparia var. 

moniliformis Tuckerm. 

Carex tnbuloides var, reducta Bailey, Proc. Am, Acad. Arts & Sci. 
22: 148. 1886. ISoX. Carex reducta Drejer. 

Clumps small to medium-sized, not stoloniferous, the culms 5- 
9 dm. high, exceeding the leaves, strongly roughened on the angles 
beneath the head. Leaves with well-developed blades usually four 
to six to a fertile culm, on the lower half but not clustered, the 
sheaths long and loose, the ligule not prolonged, the blades flat, 
3-7 mm. wide, usually 2-4 dm, long, roughened especially on the 
margins and towards the apex; sterile culms very leafy; spikes 
eight to fifteen, alternately and usually loosely arranged in a flex- 
uous moniliform head 3-5 cm. long, less than i cm. broad, the 
spikes orbicular or suborbicular, 5-8 mm. long, 4-7 mm. wide, 
straw-colored or greenish or even brownish, blunt at the apex, sub- 
clavate-tapering at base, the staminate flowers basal, few, but their 
scales rather conspicuous, the perigynia 15-30, ascending-spread¬ 
ing, with conspicuous often widely divergent beaks; lower bract 
(when develof^) setaceous and much shorter than the head; 
upper bracts scale-like ; scales lanceolate or ovate-lanceolate, ob¬ 
tuse to acutish, straw-colored with hyaline margins, often brownish- 
tinged, narrower and much shorter than the perigynia ; perigynia 
straw-colored or brownish, lanceolate, flat, more or less strongly 
distended over the achene, noticeably but narrowly wing-margined 
to the base, 3.25-5 mm. long, about 1.5 mm. wide, nerved on both 
surflmes, round-tapering at base, tapering into the serrulate Eden¬ 
tate beak, which is one third to one half the whole length; achenes 
lenticular, short-stiiutate, 1.5 mm. long, 0.5 mm. wide, oblong; 
stigmas two. 
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This plant is so widely distnbuted and well marked that it 
seems to me to be fully entitled to specific recc^nition. The flex- 
uous head and the small spikes, with the perigynia-beaks con^ic- 
uous and widely divergent, present a marked contrast to the stifler 
head, the larger spikes, and theappressed pengynia-beaks of Cartx 
tnbulmdes Wahl, its nearest ally. It ranges from Nova Scotia and 
New Brunswick to Minnesota and south to the District of Columbia 
and Illinois, but is rare in the southern part of its range. The fol¬ 
lowing specimens have been examined by me: 

Nova Scotia: Kctou, Hmve dr Lang July 12, 1901 

New Brunswick : Kouchibougnac, Fowler. 

Quebec: Montmorena VsWs, Johrt Macoun and 

July 7 and June 28, 1905 ; Riviere du Loup, Eggleston 3065, 
August, 1902. 

Maine: Ft, Kent, Kmght, August 20, 1905; Beech Hill 
Road, Mt Desert Island, Faxon, July 4, 1892; Orono, 
September, 1892, and Fernald, July 7, 1891, Ft. Fairfield, Fer- 
naid 162, July 6, 1893 

New Hampshire: "State Line," Brmnerd, July 16, 1896, 
White Mountains, Tuckerman 

Vermont : Rutland, Eggleston 2492, July 23, 1901 

New York ; Adirondack Mts., Peck. 

Ontario : North Bay, Lake Nipissing, Fowler, July 18, 1891 , 
Guelph, Klugh, July 25, 1905 ; Oi\X9/2i, John Macoun 26836, June 
26, 1900. 

Minnesota: Milaca, Mille Lacs Co, Sheldon, July, 1892. 

Ilunois : Athens, Menard Coun^, E. Hall, June, 1870 

District of Columbia: Steele, 3, 1900. 

Carez chihtiahtiensls sp. nov. 

Clumps medium-sized, the rootstocks long-creeping, culms 2- 
3 dm, high, filamentose at base, strict, slightly roughened on the 
angles, exceeding the leaves. Leaves wiUi well-developed blades 
four to eight to a fertile culm, clustered on the lower fourth, the 
sheaths overlap^ung, the ligules not prolonged, the blades flat, as¬ 
cending, 2-3 mm. wide, 5-15 cm. long, very rough towards the 
apex; inflorescence consisting of numerous scarcely distinguish¬ 
able spikes densely aggregated (or the lower clusters separate) 
into a compound or somewhat decompound ovate or oblong head, 
2-7 cm. long, 7-15 mm. wide, the individual spikes with 4-10 as- 
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cending or more or less spreading perigynia below and the incon¬ 
spicuous staminate flowers above; bracts scale-like, the lower pro¬ 
longed, shorter than the head; scales ovate-oblong, obtuse (or 
lower acute), light-brownish with straw-colored midrib and hyaline 
margins, about the width of the perigynia but shorter; perigynia 
ovate, plano-convex, thick and corky at base, 3.5 mm. long, 1.5 
mm. wide, the edges sharp-angled but not winged, nerved on 
outer, nerveless on inner surface, at maturity round-truncate at 
base (the young perigynia rounded), tapering at apex into the ser¬ 
rulate bidentate beak, this yi-}i the length of the whole (or 
longer in the young perigynia); achene lenticular, occupying 
upper half of perigynium body, sessile, oval, 1.5 mm. long, i 
mm. wide; stigmas two. 

This is one of the numerous forms at various times referred to 
Carex marcida Boott., The most satisfactory point of distinction 
between the two species is that the present species has the body 
of the perigynium corky at base, with the achene in the upper part, 
while in C. marcida the perigynium body is not corky at base and 
the achene is inserted in the lower part of the body. 

Specimens examined: 

Chihuahua, Mexico: Puerta de St. Diego, 6500 ft., C. V. 
Hartman 620, April 12, 1891 (type in herb. N. Y. Bot Garden)} 
Sierra Madre near Colonia Garcia, 7800 ft., Toivttsend & Barber 
ig, June 7, 1899. 

Carex scirpoidea Michx. and its allies 

Among the most widely distributed of the Canadian species 
of Carex is the well-known Carex scirpoidea Michx. Found in 
mountainous countiy, it ranges from the Gasp€ region to the Ca¬ 
nadian Rockies and northward to Alaska, and in the United States 
it occurs in many places in the extreme north — for example, in 
Maine, New Hampshire, Vermont, and Montana. In the eastern 
part of its range it has no near relatives, but in western Canada 
and the northwestern part of the United States, it is either wholly 
or largely supplanted by certain allied species, several of which 
have a much more southern range than Carex scirpoidea itself. 

Of the five allied species which I have been able to recognize, • 
one —Carex pseHdoscirpotdea'Ky^^otx% — has been carefully de¬ 
scribed by its author; two others —Carex stenocMaena (Holm) 
and Carex gigas (Holm) — have been published as varieties of 
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Carex sarpoidea and two others— Canx scabnuscula and Carex 
sarptfomas — are here proposed as new 

In addition to valuable characters denved from the shape and 
color of the pengynium and its pubescence or relative lack of 
pubescence the chief points connected with the inflorescence to 
be noticed are the shape relative length and pubescence of the 
scales The width of the leaf blades and the relative stoutness 
of the culms although at times relied on are too variable to be of 
real service and while the western allies of C scttpotdea as a 
whole seem much more inclined to grow in dense mats and to 
have shorter dense rootstocks than that species I am not able to 
judge from herbarium matenal alone whether this character can 
be relied on 

However there is another character which Mr Holm has used 
in other groups of Carex and seems to be constant and of value in 
the present group That is in some of the species the lower culm 
leaves are reduced to bladeUss sheaths thus leaving in the present 
group but few (usually 3-5) well developed leaves to a culm and 
in other species the lower culm leaves develop blades thus giving 
in the present group many (usually 6-10) well-developed leaves to 
a culm The former species are leferred to as aphyllopodic the 
latter as phyllopodic One of the best marks of disbnction of 
Larex pseudoscupot iea is that it is phyllopodic and this is also true 
of the very local Carex gigas and Cat ex scabnuscula On the 
other hand the other three speaes are aphyllopodic 

The following key will serve to distinguish the species and to 
contrast their more evident points of difference 

Fengymnm fpnndy pubeicent towtrdt apex only dark brown 
lib black 

Pengynmm body broadly oral 3 mm long Tery abruptly 

beaked C gtt<u 

Pengynium body lanceolate 4 mm long Upenng mto the 
beak C tcaintun/o 

Pengynium deniely pobefcent to binote lighter m color (or dark 
at apex only) 

Pengymnm lanceolate fiattub 4 mm long C ileMethlatmt 

Pengynium broader, triangular 3 mm long or leM 

Culnu qibyllopodic the culm learei ntnally 3-$ Kale* 
shorter than pengyma 

Scales very fflinatel} hyaline nuigined pengynium 
whiush pubescent 


C tnrpndttt 
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Scales very broadly hyaline margined; perigynium 
yellowuh-hirsute. C. tcirpifermts. 

Culms phyllopodic, the calm-leaves usually 6-lo; 
scales concealing pengynia. C. pseudotcirpoiJea 

Descriptions of the new species and the varieties here raised to 
specific rank follow; 

Carez glgas (Hoinn) sp. nov. 

Carexscirpoidea van gigas Holm, Am. Journ. Sci. IV. 17:21. 1904 

Culms 3-4.5 dm. high, phyllopodic, from densely matted stout 
rootstocks, the culms stoutish, roughened on the angles above, 
much exceeding the leaves, reddened and somewhat hlamentose at 
base. Leaves with well-developed blades 5-10 to a fertile culm, 
clustered near the base, the sheaths hyaline opposite the blades, 
brownish-tinged and minutely puberulent, the blades ascending, 
flat, 2.5 mm. wide, 5-15 cm. long, roughened towards the apex, 
culms dioecious, the spike erect, normally solitary; staminate 
spike not setn, the pistillate (terminal) linear, 1.5-2.5 cm. long, 
4-6 mm. wide, with an ovate short-pointed scale-like bract at base, 
and an elongated (2-4 cm, long) bract 1-3 cm. below, its sheath 
slightly darkened and little (1-3 mm.) sheathing, often with a 
smaller peduncled spike in its axil; scales oblong-ovate, glabrous, 
brownish with lighter midrib and narrow hyaline margin, acute or 
obtuse, as wide as the perigynia and of about the same length’; pen¬ 
gynia numerous, black, 3 mm. long, 2 mm, wide, the body broadly 
oval, flattish, rounded at base, rounded at apex and very abruptly 
contracted into the minute bidentate beak (0.5 mm. long), minutely 
puberulent above and pubescent on the angles; achenes triangular, 
2 mm, long; stigmas three. 

This species, as yet known only from northern California, has 
a perigynium entirely different from that of any other member of 
this group, and is clearly entitled to be treated as a species. 

Specimens examined : 

California: Siskiyou County, 8,000 ft., Pnngle, August 18, 
1881. 

Carez scabrioacula sp. nov. 

Culms about 3 dm. high, phyllopodic, from stout short-creep¬ 
ing rootstocks, the culms stoutish, roughened on the angles above, 
much exceeding the leaves, somewhat reddened at base. Leaves 
with well-developed blades 5-10 to a fertile culm, clustered near 
the base, the sheaths hyaline, brownish-tinged and minutely puber¬ 
ulent towards the apex opposite the blades, the blades ascending, 
flat, 2-3 mm. wide, 6-12 cm. long, roughened towards the *4)ex; 
culms dioecious, the spike erect, normally solitaiy; staminate spike 
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not seen, the pistillate (terminal) linear, 1.5-4 cm. long, 4-8 mm. 
wide, with an ovate short-pointed scale-like bract at ba^, and an 
elongated (2-4 cm. long) bract 1-3 cm. below, its sheath some¬ 
what darkened and scarcely sheathing, often with a small peduncled 
spike in its axil, scales oblong-ovate, glabrous, brownish-black 
with lighter midrib and narrow hyaline margins, acute or obtuse, 
as wide as the pengynia but shorter, pcngynia numerous, black, 

4- 4 5 mm long, 1.5 mm. wide, the body lanceolate, flattish, rounded 
at base, tapering at apex into the minute entire (or nearly entire) 
beak (0.5 mm. long), minutely puberulent and pubescent on the 
angles above , achenes triangular, 2 mm. long, stigmas three 

The pengynium in this plant is so nearly glabrous in age that 
at a first glance it appears completely so, and this lack of apparent 
pubescence gives the speaes a very different aspect from that of 
C sctrpotdea. 

Specimens examined 

Cascade Mountain Plants,” wet meadow of the Cascade Mts., 
Cusuk 284.^, June 30, 1902. (Type in herb N Y Bot. Garden, 
distributed as Carex ftta Bailey ) 

Carex stenochlaeoa (Holm) sp. nov. 

Carex sctrpotdea var stenochlaena Holm, Am. Joum. Sci. IV. 27. 
20 1904. 

Culms 2.5-4 dm high, aphyllopodic, from densely matted 
stout rootstocks, the culms stoutish, strongly roughened on the 
angles above, much exceeding the leaves, reddened and somewhat 
filamentose at base. Leaves with well-developed blades usually 
3-6 to a fertile culm, on the lower third but not clustered, the 
sheaths long-overlapping, hyaline, brownish tinged and puberulent 
opposite the blades, the blades ascending, flat, 2-2.5 mm. wide, 

5- 15 cm. long, roughened towards the apex, culms dioeaous, 

the spike erect, sohtary; staminate spike 2 cm. long, 3-5 mm. 
wide, the scales obtuse, brownish with lighter center and hyaline 
margins, the pistillate linear, i 5-3 cm. long, 4-7 mm. wide, with 
an elongated bract 0.5-5 inserted 0.5-3 hclow, its 

sheath dark-colored, little sheathing; scales oblong-ovate, puberu¬ 
lent and slightly ciliate at apex, black with midnerve lighter and a 
very narrow hyaline margin, acute or obtuse, as wide as peiigynia 
but somewhat shorter; perigynia numerous, black (at least towards 
apex), 4 mm. long, 1.5 mm. wide, the body lanceolate, flattish, 
rounded at base, tapering at apex into the minute entire beak 0.5 
mm. long, appressed-pulMscent; achenes triangular, 2 mm. long ; 
stigmas three. 

Apparently this species is the most common representative of 
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the group near the Pacific coast Its oblong-ovate black scales 
and long (4 mm.) lanceolate perigyma readily distinguish it. 
Specimens examined: 

British Columbia : Chilliwack Valley, 4000 ft., J. M. Macoun 
33,728, July 12. 1901 

Alaska OnhlvffsaXongYea'Ray,Howell 1703A,]v\y 16,1895. 

Washington : Horse-Shoe Basin, Okanogan County, 5000 ft., 
A. D E. Elmer 684, September, 1897 

Carez sdzpiformis sp. nov. 

Culms 2 5-4 5 dm high, aphyllopodic, from matted or short- 
creeping slender or stoutish rootstocks, the culms from slender to 
stout, strongly roughened on the angles above, much exceeding 
the leaves, leddened at base Leaves with well-developed blades 
usually 3-^ to a fertile culm, on the lower third but not clustered, 
the sheaths long-overlapping, hyaline, brownish-tinged and puberu- 
lent opposite the blades, the blades ascending, flat, 2-3 mm. wide, 
5~20 cm. long, roughened towards the apex; culms dioecious, 
the spike erect, solitaiy or raiely with a small additional one at 
base; staminate spike not seen, the pistillate linear, 2-4 cm. long, 
4-5 mm. wide, with a rudimentary or elongated bract 3 cm. or 
less long at or somewhat below the base, its sheath somewhat 
darkened, little sheathing, scales ovate, strongly pubescent and 
dliate at apex, brownish with broad white-hyaline margin and 
lighter center, obtuse or acute, as wide and nearly as long as 
perigyma; pengynia numerous, greenish or yellowish-brown, hir¬ 
sute, 2.5 mm. long, i 25 mm. wide, the body ovate-oval, obscurely 
triangular, tapering to a substipitate base, abruptly contracted at 
apex into the minute entire beak (o. 5 mm. long), achenes triangu¬ 
lar, 1.75 mm. long, stigmas three. 

This plant is more closely related to C. sctrpoidea than are 
any of the other plants here discussed. The contrast, however, 
between the long scales of this species with their broad hyaline 
margins, and those of C. sctrpoidea with nearly no margin and 
usually much shorter than the pengynia, is so marked and con¬ 
stant in the specimens examined that I feel justified in proposing 
the species. 

Specimens examined; 

Alberta : Banff, damp ground near Middle Spring, 4700 ft. 
McCalla 2348, July 28, 1899. (Type in hert). N. Y. Bot Gar¬ 
den); near Banfl) Mucouh, June 30, 1891 (in part); Rocky Mt 
Park,/aAi« Macoun 64034, July ii, 1904. 



The water*storing tubers of plants 

John W. Harshbekou 
(WITH PLAT* 17) 

Recently there has been brought to the attention of the writer 
a number of plants that produce water-storing organs of an inter¬ 
esting morphologic character. They were examined in the fresh 
condition in free-hand sections and a number of microchemic tests 
were applied in order to ascertain the character of the respective 
reserve materials Two species of ferns, NephroUpis cordtfolia 
from the garden of Dr. P. P. Calvert and Nephrohpis davallioides 
Kze. [A^. acuminata (Houtt.) Kuhn] from the fernery of Mr. John 
P. Morris, of Chestnut Hill, were examined in detail. Asparagus 
Sprengeri, a much culbvated species of asparagus, was also 
studied. 

NephroUpts cordtfolia (L ) Presl. [iV. tuberosa (Bory) Willd.] 
is a fern which is often found in cultivation. It is easily mistaken 
for the sword-fern, N. exaltata, but it differs from that fern in 
having shorter fronds and the pinnules more closely crowded 
together. It resembles N. pldhppimnsis Hort.,* also found fre. 
quently in cultivation. NephroUpis cordtfolia is said to occur in 
northern India, Japan, Australia, New 2 ^aland, tropical east and 
west Africa and in the whole of tropical America, growing on the 
ground, as well as epiphytic on trees. It has short, thick rhizomes 
covered by broken-off leaf-bases and numerous strong branches 
are formed, some of which are developed in midsummer as fleshy 
tubers which are about the size of pigeon-eggs (plate i 7, figure 
1). More exactly, a mature tuber measured by me was in three 
dimensions, twelve millimeters, twenty-eight millimeters, and three 
millimeters. Christ f states that these tubers store reserve products 
of use to the plant in its epiphytic existence. Mrs. J. M. Milli¬ 
gan t of Jaclosonville, Florida, found tubers on a specimen of 
* Bailsy, in the CTclopedia of Amerioui Horticnltni*, gire* this (N, fkihppi- 
mmsts) M piobidilr belonging to At. txmlMa. 
t Christ. Die Funktlntcr der Erde, s88. 

tMiLUOAN, Mn. J. M. Tnbeis of NephndepU. Fern Bulletin 7 1 la. 1899. 
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Ntphroltpis, called by her N. exaUata, while changing the fern 
from one pot to another. The tubers, she says, were of all sizes 
up to three fourths of an inch in diameter and irregularly rounded. 
No indications of buds were discovered and some of the largest 
tubers were planted, but did not grow. 

In all probability, as pointed out by J. Birkenhead,* the fern 
described by Mrs. Milligan as N. exaltata was N. cordifolia (■■ N. 
luberosd). Nephrolepis phxlippinensts produces tubers in profusion, 
so also do N. Pluma var. Baustt and N. undulata, all deciduous 
ferns. A peculiar feature of these deciduous ferns, Birkenhead 
states, is that the plant of one season does not always grow again 
from the old caudex, but there is in many cases a tuber formed 
close to the old caudex, from which growth commences in due 
course the following season. The other tubers formed at various 
distances away from the main stem also commence growth and 
produce plants. One of the points which distinguish N. pectinata 
from the others, as Clute adds editorially in commenting on 
Birkenhead’s article, is the absence of tubers. Adtantum dta^ 
plianuin (A. setulosum) produces tiny tubers on its roots, the size 
of mustard seeds, some roots bearing twenty to thirty tubers in a 
length of three to four inches. Velenovsky f in his Vergleichende 
Morphologic der Pflanzen also describes the tubers of Nephrolepis 
cordifolia (* iV. tuberosa). 

Le Maout and Decaisne mention Nephrodium esculentum ot 
Nepaul that furnishes edible tubers used by the natives. Hein- 
richer, § in a paper published since the above statements were 
written by me, has presented a complete study of the regeneration 
of several species of Nephrolepis from the fleshy tubers noticed 
above, when these are cut and experimentally treated. He finds that 
tubers are formed on N cordifolia Fresl (-• A. tuberosa Presl), 
N. hirsutula (Forst.) Presl, N. Pluma Moore, and N. phUippiuertsis 
Hort. He distinguishes two forms of N. cordifolia, viz,, subspecies 

*Bii(KXNubad, J. Tabers of Nei^rolepi* Fern Balletin 7; 35. 1899. 

fVEiZNOVSKY, J. Vergleicheiide Maq>hologie der Fflanxen, Tell 1 . Frag, 
1905. 

X I cannot find this name, bat give it at a quotation. 

IHsutUCHKa, E. Znr Kenntnia der Farngattnng Ntpknltpit. Flora 971 
43-73. ft. t,M. aS D 1906. N. Phtma Moore is considered a varietr of N. 
tenK/tSm. 
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(a) tuberosa and subspedea (^) etuberosa. The regeneration from 
tubers in N, cordifolta subsp. tubtrosa, in N. ktrsutuJa, in N, Plvma, 
and in N. phthpptnensts consists in the formation of stolons with 
a central axial bundle system and normal green pinnae arising 
from these ramentae-covered stolon-like branches. His photo¬ 
graphic illustrations show the character of the various forms of 
tubers in a very sabsfactory manner. Incidentally, Heinricher 
states that in N. cordifolta the tubers serve for the storage of 
water. In the large parenchyma-cells of the tubers of N, htrsu- 
tula Heinricher found small starch grains (?), which in no case 
completely filled the cells, and such cells reacted to Fehhng’s 
solution, indicating the presence of sugar. Sperlich hkewise claims 
that he found the cells of young tubers filled with starch, while 
in the mature tubers the starch grains were sparingly found, but 
the sugar content had increased proportionately 

My observations on the structure of fern tubers, now to be re¬ 
corded, are at variance with the above statements in the two spedes 
of Nephrolepts investigated by me, viz, N. cordifolta and N. daval- 
Itotdes. In these two ferns, the lateral cord-like branches with 
small hair-like ramentae are brown in color (Plate 17, figure 2). 
These ramentae extend also to the wrinkled surface of the tuber, 
but are more sparingly found. A microscopic examination of the 
tuber surface shows that it consists of large epidermal cells, the 
walls of which interlock by sinuous lines (Plate i 7, figure 3). The 
intenor of the tuber is found to consist of large, rounded hexa¬ 
gonal, or pentagonal parenchyma-cells, with thin walls (figure 4), 
while the fibrovascular elements are arched neat' the surface, run¬ 
ning from base to apex. These parenchymatous cells in the freshly 
cut tubers are filled with watery protoplasm, and the observer is 
impressed by the absence of solid reserve food. Considerable 
protoplasm with a large nudeus is present in the younger cells 
(figure s), but in the older cells the protoplasm and nucleus are 
confined to a thin wall-layer, as the sap vacuole increases in size 
(figure 6). Treatment with iodine fails to reveal the presence of 
starch and protein. Water-eosin colon the protoplasm but slight¬ 
ly, and this reaction, as also the application of Bismarck brown, 
exdudes the possibility of the presence of protdn granules, while 
the use of Fehling’s test for sugar gives a dedded reaction, if 
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strong cupric sulphate is used. Absolute alcohol does not cause 
the deposit of inulin crystals, and the absence of inorganic crystals 
is very noticeable. Imbedded in the protoplasm of the cells and 
scattered through it are granules which suggest starch, although 
the iodine test fails to show its presence in the fresh tubers. To 
be absolutely sure that these granules were not starch grains, I 
applied dilute sulphuric add, washed oifthe add with distilled water, 
and treated the sections with iodine. No reaction took place which 
would indicate the presence of starch. The presence of tannin, 
especially in the partially mature tubers, was revealed by the action 
of the juice on a bright razor blade. The bluish-black discoloration 
produced showed the formation of tannate of iron. This test is 
corroborated by a microchemic reaction in which the starch-hke 
granules take part Tannin vesides have been observed in various 
phanerogams. These tannin vesicles always arise, as Klercker has 
shown, in the protoplasm, from which they are most probably sep¬ 
arated by a true precipitation membrane of albumen tannate. 
Whether they contain other substances than tannins cannot at 
present be certainly stated. Especially useful in determining the 
presence of tannin is Pfeifer’s staining tntra vttam with methylene- 
blue. In a solution of this pigment, the cell sap which contains 
tannin and the tannin vesicles take up the blue color. This reagent 
applied to thick sections of NepItroUpis tubers produced a blue 
color in the starch-like granules (figure 7) which had not reacted 
with the application of iodine, Bismarck brown, water-eosin, sul¬ 
phuric add and iodine, and acetic add. That this test is dedsive 
with reference to’these granules is proved, I believe, by the pres¬ 
ence of sugar in the older tubers, such sugar having been derived 
from the stored tannin. It is a known chemical &ct that tannin 
may be converted into sugar by a complex reaction, and in all 
probability, although I have been unable to prove it, the tannin 
present in the living parenchyma-cells of the above fern species is 
slowly transformed into sugar which reacts in the older tubers to 
Fehling’s solution. 

The character of the reserve material stored in the tubers having 
been determined, it can be stated definitely that water storage is the 
prindpal function of them. The amount of water stored is very 
considerable. If a tuber is left in the sun to dry, it loses practi- 
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cally all of its weight and shnvels up to a small mass of dned 
matenal, only one twenty-fifth the size of the ongmal tuber The 
observations of Goebel • are apropos Goebel states that he found 
Nephrolepts tuberosa (perhaps N cordrfoluC) as an epiphytic or 
terrestrial fern on the road to the Tankoban Prahoe volcano in 
Preanger, Java He states that the tubers of this fern, the size ol 
pigeon-eggs, are for the purpose of storing water, for he found that 
the water content was 96 3 per cent of the total weight He 
further proved this statement by placing tuber-beanng ferns in dry 
soil The fronds remained green, although the water supply was 
extremely small Gradually, however, the water disappeared from 
the tubers until they assumed a shrunken form When grown in 
wet soil, the tubers retained their normal plumpness The con¬ 
clusion reached by Goebel, therefore, was that these tubers are of 
importance to the fern in tiding over shorter or longer periods of 
drought 

Tubfrs of Asparagus Sprengeri 

This much-cultivated species of asparagus produces a consider¬ 
able number of tuberous roots The large secondary roots are 
about the thickness of a telegraph wire and on the lateral roots 
that grow from the larger ones occur the watery tubers f which 
range from twenty-five to torty-fourmillimeters in length and from 
eighteen milhmeters in the larger tubers to ten millimeters in the 
smaller ones They are hght brown in color and almost perfectly 
smooth From their distal extremity, the root is continued and 
this root conbnuabon may branch and rebranch into numeious 
subsidiary branches 

Sections of these tubers mounted in water show large paren¬ 
chyma cells without sohd contents, except in a few, small, scattered 
cells where bundles of raphides occur With iodine the proto¬ 
plasm which lines the cell-wall becomes yellow, and the complete 
absence of starch is also determined by this test The large nuclei 
of these cells are also clearly shown when water-eosin is applied 
These nuclei he in the peripheral protoplasm and with the increase 
in size of the sap vacuole, the nucleus flattens out against the cell- 
wall m the thin layer of protoplasm remauung Finally, the 

'* Gocul, K Pflanteiibiologiicbe Sduldentngcn 1 303 

t Stnctly a tuber u a (tern, or bcaach, I bare OMd the word here lo a las aenae 
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nucleus disappears and the lining protoplasmic layer becomes still 
more contracted until it is difficult to detect Absolute alcohol 
causes the contraction of the tubers, but no inulin is crystallized 
out by the use of this reagent The application of Fehling’s solu¬ 
tion is without result, nor is tannin present, as the razor and 
methylene-blue tests indicate. Clearly, we are led to the con¬ 
clusion that these tuberous roots are developed for the purpose of 
storing water and the necessity for the storage of this water is the 
same as in the fern species previously described. 

University of Pennsvivania 
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The development of the embryo-sac of Nymphaea advena * 

Sasa Skaton 


(with FLATa 18 AND I9) 


The taxonomic position of the water-lilies or Nymphaeaceae has 
idways been doubtful because of their peculiar and seemingly m- 
consistent characteristics. The closed vascular bundles, irregularly 
placed through the stem, are characteristic of monocotyledons, 
but the reticulate venation of the large peltate leaves is a dicotyle¬ 
donous character, while the flowers might belong to either class. 
Moreover, the ihiit presents peculianbes that have been interpreted 
in various ways. Early investigators studied the seed of neariy or 
quite mature fruit Recent investigators, using younger material, 
luve, by theur studies of development, made clear points not 
hitherto knom. In 1901, H. L. Lyon declared that “the em¬ 
bryo of Nthtmbo is genumely monocotyledonous in its develop- 
ihent The plumule arises laterally and at first there is but one 
cotyledmi wUch later bifurcates to form the two fleshy bodies.” 
The fact that the radicle does not function is another respect in 
whidi Ntbtmbo conforms to well-known monocotyledonous types. 
Because of the characters of the embryo as well as of the mature 
plant, Lyon concluded that the Nymphaeaceae should be classified 
among Ijie monocotyledonous fiimilies in a subseries coordinate 
wfrh the Fotamogetonineae, Alismineae, and Butommeae, in the 


atffea Hdobfac; 

ta 190a, M. T. Cook followed Lyon with his paper on the 
endftjrogMay Catttffiit odoraia and NymphoM advena, in which 
liq views already given. In 1904 Schafiher, in his* 
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paper on morphol<^ical peculiarities of Nymphaeaceae and Helo- 
biae, agreed with Lyon and Cook as to the monocotyledonoui 
embryo and vascular bundles, and went farther in saying that he 
found even the flower could be made to fit into the monoartyle- 
donous scheme. The six sepals of Nymphaea advena could be con¬ 
sidered a penanth typically trimerous with three sepals and three 
petals. Even in Castaha odorata, said to have four sepals, the 
sepals are normally three in a cycle, but sometimes there is an ex¬ 
pansion of the receptacle causing one sepal of the second cycle to 
be brought outside. Schaflher maintains that many superficial 
characteristics of secondary importance, such as similarity to Helo- 
biae in habitat, rhizome habit, leaf forms, and number and arrange¬ 
ment of ovules in ovulanes, add strength to the monocotyledon- 
ous idea. The embryo of Castalta odorata which Conard finds 
“ to have two cotyledons from the first,” Schafiner, by dissecting 
out very young embryos, found to show a resemblance to Nelumbo 
and Nymphaea that could much less easily be seen in serial sec¬ 
tions, Schaflher concludes his paper with the prediction that with 
our increasing knowledge of the embryogeny of angiosperms we 
shall be inclined to divide them into a number of parallel groups 
rather than maintain the two of our present classification, dicotyle¬ 
dons and monocotyledons Perhaps a similar idea is expressed in 
another form by Mottier who calk the Nymphaeaceae anomalous 
dicotyledons. 

Since Cook’s paper on embryogeny was based upon the first 
stages of the development from Castaha odorata material, and the 
later stages from Nymphaea advena, I give my own study of the 
development of the embryo-sac, based altogether on abundant 
material of Nymphaea advena in all the stages. 

The embryo-sac of Nymphaea advena 

The material was collected at Ithaca, N. Y., and Cleveland, 
Ohio. Twice in July, and again twice in August, for three con¬ 
secutive summers, buds and flowers of various ages were collected 
in the bayous of Fall Creek and in the Inlet of Cayuga Lake a^ 
Itha(». In September, at the same place, several plants were 
uprooted and from the crown small young buds, formed for the 
tiext season, were obtained. As these proved to be too young to 
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sliow tile floral parts, no further material uas gathered in the 
autwao^ but collections were made for two consecutive seasons in 
May, from a small lake thirty miles east of Cleveland trom 
every collection made, buds and open flowers of varying size and 
general appearance were selected Although floating buds of any 
given collection showed a wide range of gross development veiy 
little vanation in the condition of the embryo-sac was found in 
such material, that is size and general external appeal ance are no 
defimte guide to internal development in this siiecies The season, 
rather than the gross appearance, is the best criterion of the con¬ 
ditions of development 

Material collected in July and August was cirritd to the lab¬ 
oratory for killing and fixing, tint gatheied in May was put in 
the fixing fluid at the place of collection At first the outer floral 
parts were removed and the pistil cut vertically into fiom eight to 
twelve radial pieces but later ill except the youngest ovules were 
removed fiom the pistil and fixed separately In removing the 
ovules, the large quantity of gelatinous substance made tiie work 
difficult Flemming s chromo aceto osmic mixture and chiomo- 
acetic acid were used Because of the gelatinous substance sur¬ 
rounding the ovules Wagers alcoholic fixer was tried but the 
aqueous fixers gave much better results The separate ovules', 
when of small si/c, were slightly stained in Mo, with picro carmine 
after fixing, in order that they might be more easily seen dunng 
subsequent treatment in grades of alcohol, cedar oil, and in par 
affin Sections of varying thickness were cut and stained with 
different stains, Flemming s triple stain giving the best results 
A lai^ number of slides was prepared and all the points figured 
were observed in many preparations 

This investigation was earned on in the botanical laboratory of 
Cornell University, under the direebon of Professor Atkinson and 
with the assistance, at first, of Dr Mai^aret C Ferguson and later 
of Dr. £ J Durand 

In May, before the integuments begin to develop, a single 
hypodermal archesporial cell can be disbnguished {^figure /) 
iVf hypodermal cell divides by a transverse wall into an upper 
the pnmary panetal cell, and a lower one, the megaspore 
mother-cell (figures 2,j) The primary panetal cell divides irreg- 
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ularly so that the megaspore mother cell js soon seen to be buned 
four cells deep d) It expands somewhat and is marked 

by an abundance of cytoplasm {^figure j) At the time of the di 
vision of the hypodermal cell the beginn ng integuments can be 
seen in section as rounded protuberances from the base of the 
ovule {figure 2) The megaspore mother cell soon divides trans¬ 
versely into two cells The succeeding divisions are somewhat 
irregular Usually the micropylar daughter cell next undergoes 
division {figure 7) and after that the chalazal cell but somebmes 
the chalaral cell divides first At other times after the micropylar 
cell has divided so that a row of three cells has been formed the 
middle cell next divides i istead of the lower one Whatever be 
the succession of divisions they result in the normal produebon of 
an axial row of four cells or megaspores of which the lower 
one IS funcbonal I have an abundance of material showing the 
above steps liy irregular divisions of the parietal tissue and of 
the epidermal tissue at the bp of the ovule simultaneously with the 
formabon of the four megaspores the functional megaspore or 
embryo sac mother cell is buned to the depth of from six to ten 
cells below the micropylar end of the ovule The funcbonless 
megaspores then degenerate {figure p) so that the embryo sac 
mother cell lengthens toward the micropyle {figute 16) 

The embryo sac mother cell enlarges in the direcbon of the 
longitudinal axis of the ovule in the two nucleate stage {figure if) 
and broadens in the four nucleate stage {figure 12) The mature 
embryo sac further expands toward the micropyle until it is within 
eight six or even four cells of the micropylar end of the ovule 
{figures jj 18) but never extends to the superficial row of cells 
as Cook found in Castilta odorata The nucellar bssue between 
the upper end of the embryo sac and the micropyle at this bme 
assumes a characteristic appearance the cells seem crowded as 
they are smaller and more compact than at any previous tame 
They are also arranged in very regular rows The cytoplasm is so 
abundant as to leave no vacuoles in these cells and they appear to 
be stored with food {figure 77) At the bme the embryo sac has 
reached the eight nucleate stage it occupies one half the length of 
the ovule {figure if) The polar nuclei fuse and the anbpodals 
soon disappear The fusion nucleus is very large {figures 75, 77) 
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Dense cytoplasm surrounds the egg-apparatus, but it is scanty in 
the rest of the sac, thin streamers extending from the egg-appa¬ 
ratus to the large endosperm-nucleus and from that to the antipodal 
end of the sac, often following the general direction of the sides 
but not touching them 

The early embryo sac appears elliptical in secbon The shape 
of this part of the sac docs not change but in the eight nucleate 
stage, at the antipodal end, there is formed a tube like elongation, 
which in time reaches to the chalazal end of the ovule This 
basal prolongation is always narrower than the older pait at the 
micropylar end of the sac and seldom has a liberal supply of 
cytoplasm {fit^ure /j) At the juncture of the tube like lower 
part with broad elliptical upper part of the embryo sac is a con 
stnebon It is in this constiicted part that the large fusion-nucleus 
or endosperm-nucleus lies Although the sac lies straight in the 
axis of the ovule, occasionally in sectioning cells from the sur¬ 
rounding tissue appear to be in the sac These fragments may 
have given nse to the idea that a cross-wall appears in the sac at 
this point at the time of the division of the large endosperm- 
nucleus, which, as stated always lies in this constneted part 
ures I j i6) In my material this endosperm has been observed 
soon after division, but a cross wall in the embryo sac between the 
two nuclei such as desenbed by Cook for Castalia odorata, has 
not been seen The endosperm nucleus lying in the constiicted 
part of the sac then divides into two The upper endosperm nucleus 
later divides to form the endosperm tissue while the lower (anti 
podal) endosperm nucleus moves down into the chalazal end of the 
tube-like portion of the sac, enlarges, and often persists until the 
embryo is quite advanced (figure 21) Soon after fertilization of 
the egg nucleus the pensperm shows an accumulation of starch 
This food supply is remarkably abundant in all the older ovules 
studied (figure 26) 

After fertilization the cytoplasm of the sac always gathers 
about the fertilized egg in a spherical mass It is vacuolate, with 
thread like dense portions radiating from the nucleus to the sur¬ 
face of the sphere of cytoplasm The cytoplasm from the pollen- 
tube IS dense and takes the stain deeply (figute //) One syner- 
gid persists and is very similar to the fertilized egg in appearance 
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except that it lacks the surrounding regular shaped mass af cjrto- 
plasm 1 he endosperm nucleus in the constnebon of the sac joBe> 
times divides at this time but usually later The lower endewpenn- 
nucleus in the chalarat end of the long tube like porbon of the 
sac IS very large and conspicuous with a rebculated surface and a 
large dense nucleolus (figtnts 14. ig) 

The > oung embryo is nearly spherical, lying against the wall 
at the micropylar end of the sac and is nearly surrounded by en¬ 
dosperm This cndospeim tissue is surrounded by pensperm 
containing a rich food supply The endospeim tissue never extends 
into the tube like base of the embryo sac but the nucellus cloamg in 
from the sides obliteiates it often leaving only the cavdy at the 
extreme chalaral end containing its persisbng nucleus {Jigures 
20 21) 

Summary 

1 The hypoderm tl cell can be distinguished before the integu¬ 
ments begin to develop 

2 The integuments begin to develop at the time of the division 
of the hypodermal cell 

3 lly the division of the jiaiietal cell the megaspore mother- 
cell IS bulled four cells deep 

4 The order in which the four cells of the axial row arise 
varies but the lowest one always functions 

5 Hy simultaneous division of the epidermal and the panetal 
bssue the embiyo sac is buiied six to ten cells below the inicro- 
pylar end of the ovule 

6 The functionicss megaspores degenerate so that the em¬ 
bryo sac mother cell lengthens towaid the micropyle 

7 The embryo sac expands until within eight six or even 
four cells of the micropylar end of the ovule but never to the 
superficial row of cells as Cook found to be the case in Castalta 
otlorata 

8 The nucellar tissue between the upper end of the sac and 
the micropyle assumes a characteristic appearance cells crowded, 
small, dense, in regular rows and stored with food 

9 The eight nucleate embryo sac develops a tube hke pro- 
longabon toward the chalaral end of the ovule This tube is alw^rs 
narrower where it joins the broadly ellipUcal upper part of the 
sac than throughout the rest of its extent 
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lO The large fusion nucleus lies in the narrow part of the 
tube-hke prolongation of the embryo sac 

II. When this fusion-nucleus divides, it does not form a wall 
across the embryo-sac as Cook found in his material 

12 The scanty cytoplasm of the embryo sac gathers around 
the fertilized egg in a characteristic manner 

13 The fusion-nucleus may divide at the time of fei tilization 
of the egg but usually this occurs later 

14 The lower endosperm nucleus, arising from the division 
of the fusion-nucleus, travels to the chalazal end of the tube-likc 
part of the sac and persists until the embryo has attained consider¬ 
able size 

15 The embryo is sphcncal, lying against the wall, almost 
surrounded by endosperm, within the perispcrm, rich in food 

16 The Nymphaeaceae are monocotyledonous m embryology, 
vascular tissue, habit, and possibly even in floral arrangement 
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Fxplanatlon of plate* AS and 19 

All figiirei were drawn with the Bid of an Abbi camera lucida 
Fl( I Nucelltu with archesponal cell 
Fir 2 Archesponal celt dividing 

F ir 3 rhe pnmary paneul cell and the megaspore mother cell 
FIG 4 I wo panet^ cells and the megaspore mother cell 
Fio 5 The enlarged megaspore mother cell 

F10 6 1 he megaapore mother cell boned four cells deep by the Increase of 
panetal tissue 

F Ids 7 and 8 1 he dividing micropylar cell in the axial row of megaapore cdls 
Fio 9 The functional megaapore with the degenerating functionless megaapoces 
Fir 10 The division of the embryo sac mother cell 
F l( II rhe two nucleate stage of the embryo sac 

Fig 12 1 he simultaneous division of the two nuclei to form the four nucleate see 
Fl( 13 An ovule with a mature embryo sac, after fusion of polars and disappear 
ance of antipodals showing the position in ovnle and relative sue of the sac 

Fir 14 F ntire embryo sac showing cbaractenstic appearance and arrangement 
of sac nnclei just after fertiliutu n 

Fk 15 Mature embryo sac showing egg apparatus and endosperm nucleus 
Fib 16 An ovule showing embryo sac ready for fertilization 
Fit 17 Upper end of a sac, showing condensed cells between sac and the 
micropyle 

Fit 18 The upper part of sac no 14, showing details 
Fig 19 rhe lower part of sac no 14 showing details 
Fig 20 1 he embryo with endosperm tissne and pensperm tissue containing starch 
Fir 21 The chalazal end of ovule in 20, showing the persisting lower endo 
sperm nucleus 



Notes on Lycoperdon sculptum Harkness 

LLIAM ALBFRr SKT HF 1 
( ITH PIJkTF 20) 

The large puflball of the Siena Nevada Mountains of California 
was first made known in 1885 by Dr II W Harkness in the 
first volume of the Bulletin of the California Academy of Sciences 
(page 160) with the geneial statement that it is found only at 
considerable clevabons 6 000 to 8 000 feet in the Sierra Ncvidas 
In conversation several yeais since Dr Harkness told me that the 
onginal speamens came from some locality on the eastern slopes 
but he seemed uncertain as to the exact local ty At that time 
the Harkness Collection of hungi which had been given to the 
Academy was not in order and I was unable to make any search 
The type however was preserved as a museum specimen under 
glass with no data accompanying it After the death of Harkness 
the collection was placed in order by Miss Alice I astwood cur 
ator of the herbarium and I made an examination of all the speci 
mens of this speaes contained in it with notes as to my results I 
found only one specimen with the locality marked and that came 
from near Summit in Placer County at an altitude of about 6 700 
feet This is probably then to be considered as the type locality 
In the herbarium of the University of California there are 
several good speamens of this speaes and with satisfactory data 
One came from Summit our supposed type locality where it was 
collected by Mrs Charles H Shinn One of the earliest spea 
mens to be received at the University was collected by Mr D T 
Fowler in Sierra Valley in Sierra County at an altitude estimated 
by him to be about 4 800 feet He also reports finding several 
speamens along the road between Sierra Valley and Tnickee 
These collections were reported by J Burtt Davy in the Reports 
of the work of the Agricultural Expenment Station of the Univer 
sity of California for the years 1898-1901 (page 353) under the 
name of L tnsculptum (error in copying) Several specimens in 
perfectly npe condition were collected by C C Dobie and myself 
291 
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in the neighborhood of 1 tnerald Bay, Lake Tahoe, at about 6 500 
feet in 1901 They were so mature that they fell to pieces during 
transportation to Berkeley There is a specimen somewhat im¬ 
mature collected by H N Bagley in June 1902, at Tamarack 
Flat, on the Big Oak I lat Road in Manposa County, at an alti¬ 
tude of 6 400 feet 1 in illy there have recently been added to 
the herbarium specimens collected by Dr H M Hall, at Bluff 
Lake in the San Bernardino Mountains in July, 1908 at an alti¬ 
tude of 8,300 feet liesidcs these specimens in the herbarium of 
the University of California, there arc a few in other collections 
known to me Lloyd mentions in his Mycological Notes (No 18, 
page 203 1904) that lit had received a specimen from Professor 
W C Blasdale collected near Lake Tahoe and that there is in the 
herbarium at Kew, some npe gleba sent by Harkness The 
specimens of Harkness were destroyed in the fire of Apnl, 1906, 
which destroyed as well the buildings and most of the collections 
of the California Academy of Sciences I learn from Mr S B 
Parish of San Bernardino, that he also collected a speamen at 
Bluff I ake, the same locality whence Dr Hall procured his spea- 
mens, and sent it to the late A P Moi^an in whose collection I 
presume that it may still be found Ihese are all the collections 
known to me 

In 1906, I published in the Sierra Club Bullebn (6 39) a 
popular description of this puffball under the title of ‘The Sieiran 
Puffball and illustrated it with photogiaphs It was really an 
appeal to members of the Sierra Club to note the occurrence and 
report localities and altitudes at which they might find it As a 
response, several members of the Club have told me of specimens 
seen and with sufficiently definite information as to appearance to 
make it reasonably certain that it was this and no other species 
observed This information, with an item received before the pub¬ 
lication of the article I append as hearsay, but none the less, 
credible evidence as to range in latitude and altitude The late 
Professor J J B Argenti, of San Francisco, evidently found it at 
Crane Flat, on the Big Oak Flat Road, at an albtude of 6,300 
feet Professor C B Bradley, of Berkeley, reports it from the 
head of Bear Valley, in Alpine County, at an altitude of 6,500 
feet He found it in 1895 Mr H O Wood, of Berkeley, 
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reports it from above Lake Fenaya, in Manposa County, at an 
altitude of between 8,200 and 8,300 feet Mr William K Colby, 
of San Franasco, Secretary of the Sierra Club, found it in the 
Tuolumne Meadows, at about 8,500 feet and, tasting the raw flesh, 
found it to be very agreeable in flavor Mrs Katheime Brande- 
gee, of Berkeley, saw some specimens collected by otheis in the 
Giant h orest of the Sequoia National Park, at an altitude of about 
6,500 feet 

From the evidence given above, it seems well ascertained that 
the distribution of Lyiopa don sculptmn extends at least from Sierra 
Valley on the north, down along the Sierra Nevada and Sian Ber¬ 
nardino Mountains to Bluff I ake and that in albtudc, it ranges 
from 4,800 feet up to 8,500 feet The striking range as regaids 
altitude, as well as the extraordinary markings of this species may 
well make one wonder as to whether it is likely to be retained m 
Lycopetdon or one of its segregates, or made the type of a distinct 
genus While I do not intend to attempt to settle this question, 
It seems desirable to add some description of the species diawn 
from both the living and the dried specimens 

So far as I may Icam, lycoperdon sculptum is most usually 
found in alluvial soil and often among the willows winch border 
small streams, but it is also found in the dner soil under pines and 
perhaps also under Sequoia gigantea As I found it myself, there 
were nearly a dozen specimens in the same small area, but often 
single specimens are found with no others near them 1 hey are 
fairly conspicuous objects up to the time that the pendium falls 
away and exposes the spores The pendium retains its light color 
until matunty 

The shape of a well developed speamen is that of a pear, 
somewhat, or even considerably, flattened laterally The size 
vanes from about ro to 20 cm in the longest honzontal diameter 
and the plants reach a height of lo to 15 cm The stenle base of 
the puffball is stout, usually buned in the ground, and it has the 
remnants of stout mycelial strands at its very base This is well 
represented in the upper and left middle speamens in the photo¬ 
graph repioduced in connection with this paper The upper por¬ 
tion of the puffball is sometimes nearly globular, but is generally 
very deadedly flattened laterally and has the outer pendium 
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broken up mto coarse pyramidal areas which surpass m size, 
especially in height, those of any known puffball, unless it may be 
such species as those of PhtUonna or Sderodertna strobtltnum 
These pyramidal projections m Iycopet don sculptum are well rep¬ 
resented in the right middle specimen in the accompanying plate, 
which, however, is reduced to one half the proper diameter They 
are often as much as 3 5 cm in basal diameter and reach a height 
of 3 cm , they taper to a more or less sharp apex, which is gen¬ 
erally incurved, and arc marked with horizontal lines, representing 
the layers of the thick outer pendium They are reasonably well 
shown in the original figure of Harkness {foe at ) but do not show 
very well in the figure given by Lloyd (/^r at 203 f 81) They 
remain persistent until the final breaking up of the whole pendium, 
not in any way appeanng to be evanescent or caducous 

Many speamens of lycopirdon sculptum are affected by the 
attacks of insects or by dry conditions, or some other influence, 
so that they do not develop beyond a certain stage, such as is rep¬ 
resented in the two lowermost figures in the photograph which 
accompanies this paper They become somewhat mummified and 
in this condition are easily transported and preserved They show 
fairly well the mam external characters of the projections but do 
not leach the normal size 01 attain the normal shape The spea 
men figured by Lloyd {loc at) seems to be one of this sort Such 
specimens well represent stages in development, but not the typical 
adult plant 

The gleba, in well developed specimens is white at first, later 
turning yellowish, then an intense yellow and finally a deaded 
umber, as the spores npen It is early readily separable from the 
pendium and from the tissues of the stipe The spores are rough 
and about 2-3 5 /i in diameter, light yellowish and nearly smooth 
when young, becoming dark and slightly but evenly warted when 
mature Harkness, and all who follow him, say that the spores 
are smooth, and young spores, which judging from the descnptions 
of the color of the gleba (‘‘ yellow ”) are all that they have had to 
examine, appear smooth, but, in the really mature glcbae which 1 
have, the spores are plainly rough even with ordinary high powers, 
while with the one twelfth inch oil-immersion, the regular warted 
character is plainly to be seen The size of the spores is the same 
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in all the mature specimens that I have been able to examine and 
differs from that as given by Harkness viz $-8 t in that the 
average runs from 2/it to 3 5/1 Occasionally 1 lai^er spore is 
seen but I have not been able to obtain any measurements ap 
proaching those of Harkness The capillitium threads in the 
really matured specimens are thick walled and of the same color 
as the spores They are short and very seldom show any branch 
ing at all For the most part the ends appear broken but in some 
cases they are rounded 

I have chosen to use the name for this species which was given 
to It by Harkness There seems to be no definite agreement as 
yet as to just how and upon what characters the genus lycopirdon 
shall be segregated In the matter of dehiscence however it 
does not belong to that section of the genus whose members open 
by means of an apical pore but rather to that section in which the 
pendium breaks up into plates which falling off gradually expose 
the whole ripened gleba This brings the species into the genus 
Calvatia in the sense in which it is used by some authors It is 
also stipitate and this may be another reason for considenng it 
to belong to this genus should it be decided to keep it distinct 
It has already been referred to Caliatia by I loyd {loc cU under 
Calvatia sculptum ) As to its relation to the genus Areolana 
or as to its being the type of a new genus I have very little to say 
except that I agree with Lloyd that its nearest relaUvc seems to be 
LycoptrdoH caelatum Bull which is also referred to Calx atia 

Univusitv of Cal iorn a 
Bsrkcikv Cal orn a 
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Lycoperdon sculptum 


Explanation of plate 20 

1 he uppermost figure represents a mature specimen which has lost most of the 
pendium and gleba, while the left middle figure represents one which has lost all of 
the upper portion and is re<lute<l to the sterile “ stipe I he two lowermost figures 

show mummified young specimens AH the four specimens just mentioned were col¬ 
lected by C C I)obie and myself near bmerald Bay, lake Faboe, California, and are 
preserved in the herbanum of the University of Califonua 

Ihe right middle 6gure represents a portion of the pendium of a mature spea 
men, seen from above It wan collected in Sierra Valley, California, by 1 ) F Fowler, 
and Is m the herbanum of the University of California 

All the figures were photographed and are reproduced at one half the diameter of 
the onginal specimens 



New North American lichens 

A Zaiiibrlcknu 

Dunng the months of February and March, 1908, Mi J C 
Blumer collected lichens in the vianity of the Desert Botanical 
Laboratory near Tucson, Arizona, and sent them to Professor Bruce 
Fink to work over for an ecologic paper to be finished the follow¬ 
ing May The time for critical study being shoit and Professor Pink 
being busy with the ecologic study, the writer was called upon to 
aid him m the determination of some of the moie difficult species 
The new species and the one variety described j^elow result fiom 
my work upon the collection The type specimens are deposited 
in the herbarium of the K K Naturhistorisches Ilofniuseum at 
Vienna, type duplicates aie in the possession of Professor Biucc 
Fink of Miami University, Oxford, Ohio 

Acarospora Camegiei A Zahlbr sp nov 
Thallus rufescenti-cervinus vd rufcsccnti-fuseus opatus,KHO-, 
CaClyO, leviter erythnnosus, hyphis medullaribus [laitis centralis 
squamorum substrate affixus, S({uamu]osus, squamis plus minus 
congestis, angulosis vel anguloso rotundatis, o 3-1 mm latis, 
o 3-0 3S mm crassis, modicc convexis vel subplanis, subtus 
obscuratis, utnnque corticatus, coitice 30-40/1 alto, pseudo- 
parenchymatico, cellulis angulosis, leptodermaticis, minutis, 
gonidiis infra corticem stratum latum continuum formantibus, 
palmellaceis, globosis, 9-13/1 latis, laete vindibus , hyphis mcdul- 
lanbus intricatis, non amylacus Apothecia in squamulis pnmum 
1-3, evoluta tamen solitana, immersa, o 4-0 7 mm lata, rotunda, 
disco concaviusculo vel piano, demum dilatato, dense caesio- 
pruinoso, margine propno nigro, angusto, parum prominulo, 
integro vel subintegro, penthecio dimidiate, fuligineo, parum 
incrassato , epithecio pulverulento, crassiusculo, fuscescente, KHO 
olivaceo-lutescente, CaCl, 0 ,-, hymenio decoloie, usque 200/1 alto, 
I leviter caeruleo, dein rufescente ct demum obscurato, paraphy- 
sibus crebns, filiformibus, conglutinatis, stnctis, eseptatis, guttulis 
oleosis minutis et numerosis impletis, ad apices baud lationbus, 
asds hymenio parum brevionbus, oblongo- vel ellipsoideo-clavatis, 
apice rotundatis et membrana incrassata anctis, mynospons , spons 
decolonbus, simpliabus, ovalibus, ovali-oblongis vel oblongis, 
membrana tenuissima cincbs, 5-5 5/1 longis et ad 2/1 latis 

Species apotheciorum disco pruinoso et penthecio fuligineo 
dinudiatoque distincta 

On loose blocks of tuff or basalt 
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Caloplaca amatnlis A Zahlbr sp nov 
Sect Eucaloplaca Thallus epilithicus, squamulosus, squam- 
uhs plus minus congestis substrate baud arete adpressis, rotun- 
dabs, subangulosis vel irregulanbus, minubs, o 3-0 8 mm latis, 
convexiusculis, glaucis vel glauco aeruginascentibus, nitiduhs, ad 
marginem nonnihil paulum adscendentibus et turn anguste albo- 
margmatis, supeme corticatus cortice pseudoparenchymabco, cel- 
luhs minutis, sat pachydermaticis, lumimbus rotundatis, decolore, 
in parte suprema anerascente et KHO violaceo, gonidiis palmel- 
laceis, cellulis 10-15 /i 'atis, infra corticem stratum sat crassum et 
continuum formantibus, medulla albescente, ex hyphis intncabs, 
non amylaceis formata Apothecia erumpentia, demum sessilia, 
minuto, o 2 5-0 3 mm lata, disco pnmum dilute luteo, demum 
fulvo vel fulvo aurantiaco ceraceo, convexo nitidulo, epruinoso, 
margitie tenui, subintegro, mox depresso excipulo tenui, ex hy¬ 
phis tenuibus radiantibusque formato gonidia baud includente, 
epithecio angusto, fulvo aurantiaco, pulverulent© KHO purpureo, 
hymenio decolore, I violaceo-coeruleo, hypotheao decolore, ex 
hyphis intncatis formato, strata gonidiifero superposito, paraphy- 
sibus densis, simplicibus tenuiter septatis apicem versus con- 
stricto septatis, ascis hymenio subaequilongis vel parum brevion- 
bus oblongis, ad apices cuspidato rotundatis et ibidem membrana 
incrassata cinctis, 8 spons sports in ascis biserialibus, obliquis, 
decolonbus, ellipsoidcis, oblongo ellipsoideis vel ovalibus, apicibus 
rotundatis, polan dibhstis, isthmo distincto, 9-13 ft longis et 5 5- 
7 /i latis 

On basalbc rocks and boulders 
Caloplaca elegana brachyloba A Zahlbr var nov 

Sect Gaspamma A typo distat lobis brevibus, ad i mm 
longis digitato incisis 

On loose blocks of tuff and basalt 

Zanihona modeata A Zahlbr sp nov 
Thallus tenuissimus, effusus, siccus glauco-cinerascens, opacus, 
madefactus laete vindts, foliaceus, lobis minutis, ad o 5 mm latis 
vel minortbus, substrata plus minus adpressis vel ad margmes 
leviter ascendentibus, congestis, inciso- vel digitato-lobabs, lobis 
valde brevibus, ad margmes hinc inde granulatis, granulis thallo 
concolonbus, rhiztnis nullts, utnnque pseudoparenchymaticus, 
cellulis leptodermatias mediocnbus, supeme anguste infuscatus et 
KHO (sub lente visus) purpurascens , gonidiis f^mellaceis, majus- 
culis, 9-13/1 latis, laete vindibus, in thallo crebns Apothecia 
minuta, ad o 2 mm lata, rotunda, dispersa vel ranbus approxim- 
ata, sessilia, disco e piano demum modice convexo, aurantiaco, 
epruinoso, KHO purpureo, maigtne thalhno tenuissimo, thallo 
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concolore, mtegro, pnmum haud prominulo, demum depresso, 
exapulo pscudoparenchymatico, cellulis leptodcrmaticis, angulosis, 
gonidta continente, epitheao anguloso pulvcrulento KHO pur- 
pureo, hypothccio decolore sat lato pseudoparenchymatico, 
hymenio decolore in parte suprema aurantiaco ochraceo, loo- 
iio ft alto, I violaceo coeruleo paraphysibus filiformibus crcbns, 
concretis, ad apices paulum latioribus et constricto septatis , ascis 
hymenio subaequilongis vel parum brevionbus, ellipsoideis vel 
oblongis, ad apices pirum angustatis et rotund ito retusis, mem- 
brana ibidem bene incrissita, 8 sports , sports in ascis 2-3 sen- 
alibus decolonbus polan diblastis isthmo tenuissimo, late vel 
angustius ellipsoideis 9-12/1 longis et 7-8 ft latis 
Xanthoria ob anatomiam thalli, species peculians 
On basaltic rocks 

Leptogiam anzooictini A Zahibr sp nov 
Sect Luhptogmm Thallus olivaceo obscuratus, modice gela- 
tinosus, imbncato lobatus lobis rotundatis vel inciso rotundatis, as- 
cendenbbus, concavis tenuibus sorediis et isidiis dcstitutis, utnnque 
corticatus, cortice e sene unica cellularum formato magnarum et 
leptodermaticarum, parte centi ah thalli gonidianostocicea numerosa 
et approximata continente Apothecia superficialia, sessilia, bast 
angustata, usque i mm lata pnmum bene concava, feie gyalect- 
oidea, demum subplana vel modice convexa , disco obscurato, epru 
inoso nitidulo, margine propno tenui mtegro, pirum prominulo, 
extus grosse pseudoparenchymatico, cellulis in senebus 3-4 angu- 
losis, intus parum gelatinoso, penthecio angusto dccolore, pseudo 
paienchymatico, cellulis minutis hypothccio decolore ex hyphis 
intncatis formato hymenio subdecolore, supeme obscure cinna- 
momeo fusco, I intense coeruleo demum obscurato paraphysibus 
conglutinatis, simplicibus, septatis ad apices clavatis ascis oblongo- 
clavatis, hymenio subaequilongis 8 spons , spons decolonbus, 
elhpsoideis vel ovali subfusiformibus, pnmum 3-septatis, demum 
depauperate muralibus, 18-27/1 longis et 7-12 ft latis 

Species habitu collemaceo et spons pauaseptatis distincta 
On earth at the base of a northward-faang basaltic cliff 

Heppia placbduans A Zahlbr sp nov ^ 

Thallus m centro verruculoso squamulosus, in margine effigu- 
ratus, ohvaceo- vel umbnno fuscus, opacus, KHO-, CaCl, 0 ,-, 
squamulis centralibus plus minus congesbs, parvis, o 2-0 25 mm 
labs, subtus fusas, rotundis vel rotundatis, alte convexis vel semi- 
globosis, hyphis medullanbus centralibus substrato aflfixis, lobis 
mai^nahbus ad 2 mm longps, angusbs, subeylindnas, semel vel 
iterabm furcatis, contiguis, omnino pseudoparenchymabcus, cel- 
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lulls parvis angulosis, leptodermatias gonidiis scytonemeis, ccl- 
lulis rotundatis vcl late ovalibus 7-8 n longis, membrana tenuis- 
sima cinctis Apothecia punctiformia parum visibilia, immersa, 
disco impresso punctiformi nigncante et opaco , penthecio propno 
non evoiuto, hypothecio dccolore, ex hyphis mtncatis formato , 
hymemo dtcolore, solum superne ohvaceo, I20-I30;« alto, I rufes- 
cente, impnmis ascis paraphysibus increbns simplictbus, latius- 
culis, ad 3 5 /K crassis kptodermaticis apicem versus tenuiter con- 
stneto septatis, ascis hymemo subaequilongis, oblongo clavatis, 
aptcibus rotundatis vel angustato rotundatis, membrana ibidem 
valde et calyptratim incrassata cinctis mynospons sporis decol- 
onbus simpltcibus globosis membrana tenuissima anebs, 3 5-3 7ju 
labs Conceptacula pycnoconidiorum immersa, globosa, pen¬ 
thecio pallido fulcris cxobasidiahbus basidus hliformibus, in parte 
infenore paulum lationbus, pycnoconidiis multum longtonbus, 
pycnoconidiis ovalibus ovali oblongis vel oblongis, ad 2 longis 
Species distincta, thallo placodiali et seebonem propnam 
format Haec secho nominanda est Placobeppia A Zahlbr 
On basaltic boulders 

Heppia deserticola A Zahlbr sp nov 
Thalluscervinus opacus KHO— CaCljOj—,squamosus, squamis 
demum plus minus congesbs, o 6-2 mm albs, e rotundato sat 
irregulanbus, subplanis, tenuibus, ad o 2 mm albs, in margine de¬ 
mum breviter inaso lobatis, gompho centrali substrato affixis, 
subtus caeterum fuscis omnino pseudoparenchj matias, cellults 
angulosis, leptodermaticis, gonidiis scytonemeis fere totam crassi- 
tudinem thalli occupanbbus et solum in parte basali thalli an- 
guste dehcientibus Apothecia in squamis sohtaiia, demum dila- 
tata usque o 8 mm lata, immersa, disco thallum subaequante, 
parum concavo vel subpiano, rufescenti nigncante opaco, margine 
thalhno angustissimo integro parum prominulo ancta , penthecio 
non evoiuto, epithecio ohvaceo fusco, KHO rufo, hymemo dilute 
rosaceo, 160-170 /i alto, I vmose rubente hypothecio angusto, de¬ 
colore, non pseudoparenchymatico, paraphysibus tenuibus, stnctis- 
filiformibus, simphabus, asas hymemo aequilongis, oblongo cla- 
vabs, mynospons, spons decolonbus simphabus, heteromorphis, 
late ovalibus vel late ellipsoideis ovalibus oblongis vel ovali ob¬ 
longis, membrana tenuissima etnebs, 7-11/1 longis et 3 5-5 /i labs 
Accedit ad Htppiam Uptopholtdem Nyl et Heppiam Hassn A 
Zahlbr, a pnore distat squamis non nigro-marginatis et spons 
non globosis, a postenore thallo palhdiore et spons longtonbus 
polymorphisque 

On basaltic boulders 
K K Natvahistoriscris Hofiiusedm, Wien 



Two new grasses from the West Indies 

r>»OR(» V Nash 

Panicum Gnsebactau sp nov 

A petennial with long branching citaping stems long lance- 
olate leaf-blades, and rather small panicles Stems smooth and 
glabrous, the lower nodes rooting leaf sheaths on the lowti jwits 
of the stem and branches shoitci than the intei nodes, on the 
upper portions i ,cilapping, hispid with ascending hairs, cihatc on 
the margins, ligule a narrow seaiious ring about o 5 mm wide , 
blades ascending, 6-12 cm long, up to i cm wide, lanceolate, 
long-acuminate at the apex, somewhat narrowed towaid the 
loundcd base, glabious on the upper surface, shortly jiubescent 
on the lower panicle 5-10 cm long minutely pubescent, its 
ascending branches 2-3 cm long and usually beanng but few 
spikelets spikelets finally becoming black, 4-4 5 mm long 3-4 
mm broad, the first scale a little less than one half as long as the 
spikelet, orbicular, apieulate, 7-9 nerved, villous at the ajiex, 
clasping the base of the spikelet, the second scale oibicular, 
7-9 nerved, villous at the obtU')e ajicx the third scale orbicular, 
obtuse, 9-11 nerved, enclosing a palct, the fourth sc ile chartaceous, 
enclosing a palet of similar tcxtuie and a jwrfect (lowei 

At present this is known only fiom Cuba 1 ype •specimen col¬ 
lected in the vicinity of Madrugi, by Hutton ie Shifer, no 7y(?, 
March 28, 1903, in the herbarium of the New York Hotamcal 
Garden I would also refer heietlic following jJ/y, Pinar 

del Rio, October 28, 1904 , Rngtl 1S7, MaUn/as, 1849 , Wnght 
3457 

This IS the Cuban plant which has been commonly but erro¬ 
neously referred to Paniaim martmuinse Giiseb That is quite 
another grass, diffenng in its erect habit, broader leaf-blades, and 
pointed spikelets 

Pliarus pamfohus sp nov 

A perennial grass with branching stems which creep extensively 
and root at the lower nodes, and small elliptic-lanceolate leaf blades 
which are broadest below the middle Stems shortly villous, espe- 
aally above leaves numerous, sheaths smooth and glabrous, over- 
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lapping Iigule a lacerated scanous nng about i mm wide blades 
6-12 cm long i 5-3 cm wide on petioles up to i 5 cm long 
elliptic lanceolate rounded or somewhat cuneate at the base long 
acuminate at the apex smooth and glabrous with 3 or 4 rather in 
distinct primary nerves on each side of the midiib panicle shortly 
villous finally much cxseited consisting usually of a single branch 
which IS longer than the main axis of the panicle staminate spike- 
lets 2 5-3 mni long glabrous pistillate spikelets 10-12 mm 
long the empty scales about one half as long as the spikelet the 
flowering scale 10-12 mm long cylindnc often somewhat curved 
densely glandular pubescent with spreading hairs excepting the 
somewh it obtuse short cuneate apex 

This interesting plant is.at present known from Haiti Cuba 
and 1 01 to Rico Type specimen collected by the writer in deep 
shade in a ravine called I cs Roches a few miles to the west of 
Plaisance Haiti on August 11 1905 at an altitude of about 540 
meters Nnh & Taylor 14.8-* in the herbanum of the New York 
Botanical Garden The following specimens are also referred 
here Maxon 41 $5 near Jaguey Yateras Onente Cuba April 
24 1907 420-510 meters kggers49ig Loma del Jaguey Cuba 
March 1889 800 meters iuHtenu 6jo8 Areabo Porto Rico 
I ebiuary 28 1887 (steiilc) 

In the character of the spikelets this is related to Phantsglaber 
H B K It IS howGvei at once distinguished by its habit this 
having a long creeping stem which branches at intervals the 
plants thus forming large open mats a feature quite unusual in the 
genus The leaf blades are also quite different in size and shape 
being broadest below the middle and long acuminate whereas in 
P glaber they are bioadly oblanceolate elliptic that is broadest 
above the middle and much larger The water saw the two 
species growing together in Haiti and the differences of habit and 
leaf blade are very niaiked In addition to the above differences, 
the panicle of the new species is much smaller and usually reduced 
to a single branch giving the appearance of a panicle broader than 
long 

Nlw York Botani al Gard»n 



The genenc name Bucida 

N L BRiTn*** 

The name Buada was proposed by Linnaeus m 1759 (‘’yst 
ed 10, 1025) for the Buceras of P Browne (Civil and Nat Hist 
Jam 221) published three years previously Both mnits arc 
derived from the fancied resemblance of cerfun outjrrowths from 



FlOUtl I Hypertrophied fruit of Bucxda Btutrtt, one h«lf the luturel dimension! 

the mflorescence of the tree to the horns of a bull, as expressed by 
P Browne as follows “On the flower-spikes of this tree you may 
sometimes find one or more fructifications, that shoot into a 
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monstrous size, being seldom under three inches in length, though 
never above a line and a half in diameter, and something in the 
form of a bull s horn ’ 

The tree, known in Jamaica as the black olive, is valuable for 
its timber and grows commonly in swamps and along streams near 
the coast throughout the West Indies, extending north to south 
Flonda and the Bahamas 

While boating on the Ferry River, a few miles west of King¬ 
ston, Jamaica, one of the pliccs where Browne studied this tiee, 
in company with Mi William Hams, on Apiil lo, 1908, I was 
much interested in obseiving a tree whose limbs hung over the 
water, bearing quantities of the structures referred to by Browne 
as " fructifications," and I easily obtained good specimens from it 
On this tree the peculiar outgrowths are borne neai the ends of 
the spikes, as illustrated by Browne on his plate 23, fig i, they 
arc linear, elongated, and vary from 8 to 16 cm in length, with a 
diameter of from 2 to 3 mm when young, characteristically curved 
and very nearly ciicular in cross-section, when old, they split ir¬ 
regularly along one side, after becoming about 4 mm in diameter, 
and expose a black internal mass, which suggested to me a possi¬ 
ble fungal origin of the outgrowth, I reijuested Dr Mmnll to 
examine the specimens, but he could find no fungus, though he did 
find mites, whereupon we sent specimens to Professor Mel T 
Cook, who has recently furnished us with the following account of 
his examination of them The accompanying figure represents a 
typical form of these interesting galls, remaining attached to the 
upper end of the inflorescence after the fruits have fallen away 

Niw York Uotankai (iArdkn 



The hypertrophied fruit of Bucida Buceras 

Mi>iviiif TiiUR'.TON Cx>k 

Specimens of the enlarged fruits of hucida Puccras were 
recently sent to me from the New York Botsnical Garden by Dr 
W A Murrill for exsmimtion and my attention wts called to the 
fact that they contained mites m consider iblc numbers The 
material was collected in Jamaica by Dr N I Bi itton 



A careful examination of the mntciial confirmed the obseiva- 
tions of the workers in the New Yoik Botanical (lardcn and also 
convinces me that the hypcrtiophy is due to mites and may be 
considered as a fruit gall produced by the action of an undcsenbed 
species of I tiophyes 

An anatomical study of these en 
larged fruits and comparison with the 
anatomy of the normal fruits present 
the following facts The fibro-vascular 
tissues are increased in quantity but 
otherwise are unchanged The paren¬ 
chyma tissue was increased in quantity 1 «P'"“ of p«renchym« 

, , , , ^ , from ovary chamber 

and also formed into great numbers 

of papilla like growths (nf URt 2) which projected into and prac¬ 
tically filled the ovarian chamber to the sacnfice of the seeds 
At the base of the pod these parenchyma cells had evidently 
reached their maximum of growth and were undergoing degenera¬ 
tion They contained considerable quanUties of yellowish-brown 
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substance a part of which was tannin Near the tip of the pod 
the cells were clear and evidently in a very active growing condi 
bon The intermediate cells showed every stage between those 
of the two ends 

The mites were scattered throughout but were much more 
abundant near the bp than in any other part Furthermore many 
of those near the tip weie smaller than those near the base 

Several species of mites produce hypertrophied condibons m 
plants grading from a simple ennium to well defined galls The 
simplest ennium may consist of unicellular outgrowths from the 
epidermis while the more complex forms develop masses of mulb 
cellular tnchomes which are fiequently accompanied with swellings 
of the parts from which they anse In some instances the normal 
organs of the plant (usually the leaves of floral organs) become 
very much convoluted while in other cases there is a swelling in 
which there is a well defined cavity containing the mites In most 
cases theie are numerous papilla like growths of the parenchyma 
projecting into these cavities 

When these hypertrophies reach a maximum growth there is 
always a deposit of tannin At this time the mites migrate towards 
the bp and attack the young and more acbvely growing parts 
From this discussion it will be readily seen that the ana 
tomical character of these abnormal fruits corresponds with those 
of the well defined Ei tophyes galls 
Aoricvliusal Expir mfnt Staiion 
Nrwark Delaware 



Color variation in some of the fungi 

tRED J\Y S|lA\»R 

The present short paper is the outgiouth of a year spent at the 
New York Botanical Garden as Columbia University fellow in 
botany, dunng which a large amount of bme was spent in the 
study of the North American Hypocieiles the mam results of 
which are sbll unpublished The order Ilypocrtalcs belongs to 
the group of fungi commonly known as the Pyrenomycetes and is 
disbnguished from the other orders of the group by the absence of 
black coloi Instead of the black charcoal like appearance the 
plants of the order show ilmost every conceivable shade, the indi¬ 
viduals as a whole probably being more brilliantly colored than 
those of any other gioup of fungi and doubtless nvaling, in this 
respect any other group of plants But notwithstanding their 
brilliant colors, many of the plants of the order aie so small and 
occur m such unexpected places that they escape the eye of the 
casual observer and often that of the more trained collector as well 

Probably no character is of more importance if properly used, 
in the determination of species among the fungi than that of color, 
and at the same time no character has been so sadly misused 
More synonyms in the present order owe their ongin to lack of 
knowledge of the amount of vanabon of color in the vanous species 
of the order than to any other one fact To desenbe a new spe- 
aes of maple which is distinguished from some of the species al¬ 
ready described by the fact that the leaves are red instead of green 
would be considered absurd by students of higher plants, yet many 
species of fungi have been "made on characters which are just 
as staking and also just as valueless as the one just suggested 
The few correebons which are set forth here are made, not in the 
spirit of cnbcism, but with the hope that they may prevent some of 
the similar errors which otherwise might occur in the future It is 
much more difficult to study the life history of plants which are but 
a fraction of a millimeter in diameter than that of the higher plants 
which stand often many meters in height Yet, if the existence of 
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these minute organisms is worthy of record at all, as the true lover 
of science will admit they ate, they should deserve just as careful 
study through all the phases of their life history as do the higher 
plants which on account of then large size force themselves upon 
our attention 

One of the first observations of color vanation to come under 
the eye of the writer was in connection with the study of Nectrta 
/wr/«;rfl(L)W &S (Jour Myc 13 51), which is more com¬ 
monly known under the name Nectrta cmtiabanna (Tode) Fries 
While collecting in the vicinity of Mt Pleasant Iowa, on No¬ 
vember 10, 1905, a brush pile was found to be almost entirely 
covered with the plants of this species which showed the charac- 
tenstic cinnabar-red color and a collection of the material was made 
at this time A few months later the same spot was visited again 
with the hope of making a second collection of the same species 
The old plants still persisted but were so changed in color as to be 
scarcely recognizable the peiithecia having become very dark 
brown and in some cases entirely black A second collection 
was made at this time and when compared with the first showed 
such a marked difference that weie color alone consideied they 
would constitute two well defined species Yet, these two speci¬ 
mens weit known to repicsent the same species collected at dif¬ 
ferent times A careful study of this species in the laboratory and 
field has shown the range of coloration to be from bnght cinnabar 
red when collected in good condition to dull red, light brown, dark 
brown and finally black with an infinite number of intermediate 
shades the change coming about through weathenng and varying 
condibons of moisture The onginally bright color of the plants 
and their xerophytic nature, which enables them to persist for a 
long time, often several months, after matunty, are sufficient to 
explain the cause of these vanations 

In working over the various species of the genus Nectrta pre¬ 
paratory to a monograph, several species which had been recorded 
in previous North Amencan monographs had been tabulated in 
the notes of the wnter as “ suspicious characters ’’ on the ground 
that the descriptions were too brief and indefinite to give any con¬ 
ception as to the real nature of the specimens described and in 
most cases gave no character which could be considered as dis- 
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tmctive of the species except color, which in this genus is very un¬ 
certain Several of the speaes belonging to the doubtful list were 
from the notorious “ B & C ’ collections In every case an 
attempt has been made to gam access to the type s})ccinien ot such 
speaes Through the authorities of the New York Botanical Gar¬ 
den we have succeeded in sccunng several cotypc spcamcns from 
the Royal Botanic Gardens at Kew and here it might be well to 
acknowledge the liberality and piomptncss with which such 
requests were granted by those in charge of the Botanic Gaidens 
of England Where specimens were too fi igmcntary to divide, 
pencil sketches were carefully pitpared which have udtd much in 
shedding light on some of the mysteries surrounding the gioup 
under consideration, although drawings do little to clear up the 
color question 

Some of the doubtful species of which the cotyjics have been 
examined aie Nectrta Russillit B fct C , Nuhui ojjusiata B &. C , 
and Nictrta ntgrescens Cooke The first two wcie onginally 
desciibed in the following manner (Grevillea 4 45) “ Cespitose, 
red inclined to brown, finally collapsing, spores cymbiform, t sep¬ 
tate, IS to 20 mic long ’ and “Cespitose, dingy red brown 
minutely granulated ostiolum depressed, asci clivate, spoics 
2-seiiate oblong, 4 times as long as bioad " In neithei of these 
descriptions is theie a single character mentioned which would 
distinguish the supposed species from Nictna puipuna (1 ) W & 
S , when the range of coloration of this species is taken into con¬ 
sideration, and a careful examination of the cotype specimens of 
each of these species also fails to reveal any valid spcafic chatac 
ter The third of these doubtful species is desenbed (Grevillca 7 
50) as follows “Cespitose, led, at length turning black, smooth, 
osbolum papilliform , asci cylindrical, spores elongated elliptical, 
I -septate, 18 by 6 mic , st> losports on the same stroma, some ovate 
brown (5 by 3 mic ), others linear (6 by 2 mic ), hyaline ’’ The 
only character m this description which might mark a new species is 
the presence of the brown stylospores and there is no evidence given 
that these are connected with this plant even though present on the 
same stroma Examination of a specimen of this species from 
Kew shows unmisUkable evidence of age and partial decay The 
pentheaa are blackened and in many cases crumbled and it is dif- 
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ficult to find asa and spores all of which are indications of the 
age of the specimens at the hme of collection The brown stylo 
spores mentioned in the description were not seen and even though 
present as suggested above there is no evidence that they form a 
part of the life history of the plant with which they are found The 
specimen has every appearance of being a discolored specimen of 
Nectria purptma (I ) W &. S 

Nectna Meltae 1 arle (Bull Torrey Club 25 364) is said in 
the original description to be distinguished from Nectna purpurea 
(L) W & S by the darker color of the penthecia and a slight 
vanation in size I xam nation of speamens of this species in the 
herbarium of the New York Botanical Garden shows no grounds 
for its separation 

No species deserves mote careful study than the one now under 
consideration for the leisons that it is common and widely dis 
tributed occurs on nearly every kind of tree and shrub and being 
a persistent form shows much variation in color as well as in other 
characteis which would naturally be affected with age A large 
number of the closely related so called species which have been 
desenbed are distinguished primarily on color and if every shade 
of color be accepted as a valid specific character we might have an 
infinite number of printers ink species cieated from the one 
form as set apart by nature 

Another case of color variation has been noted m Hypocrea 
gelatinosa (Tode) bries (Fung Meckl Sel 3 f i2j 124) 
Specimens of this species collected by the writer show the very 
young plants to be of a bnght lemon yellow color but as the 
spores mature they become olive green giving to the stroma a 
mottled appearance The whole stroma then becomes darker 
until It assumes a dirty green finally becoming nearly black with 
age In fresh speamens all of these variations have been seen on 
the same substratum and the relation can be traced from one to 
the other 

H)pocrea clUorospori B & C (Grevillea 4 14) is charactenzed 

as being distinguished from the above by the black stroma the 
color of the spores being the same in both species While no 
authentic speamen of this speaes could be secured it seems very 
doubtful if It IS distinct from Hypocrea gelattnosa (Tode) Fnes 
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In the Fills collecbon at the New York Botanicil Gaiden is a 
speamen of green spored Hypocna labeled cvidcntl) m the Innd 
writing of Mr Fllis Hypocr i in its n s and the stroma 
described as being dull greenish within and without and a note is 
added stating that it could not be Hjpoci a chi t / ; i B 4 ^ C 
for the reason that that species was charactei ized by i black 
stroma Another note added appaiently at omc later time stitcd 
that as the plant diied it became darker an 1 mit,ht after all be 
Hypocrea chlorospora B & C 

Still another specimen of green spoied Ihp ; i was desciibcd 
by Mr Ellis as being at first yellowish Both of these sjiecimens 
when examined in 1906 showed the stiomati to be entirely bhek 
with a greenish bloom which came about fi jm the dusting out of 
the spores from the penthecia 

The notes on the specimens in the Mbs olicction as well as 
the observations of the writer on both herbanum and fresh mate 
nal which has been collected often and in various localities tend to 
confirm the opinion that Hjpoena chi rospora B ^ C is identical 
with Hypocrea gelatinoca (Tode) 1 nes and that the r inge of color 
ation in this species is fiom bright golden or lemon yellow in veiy 
young speamens to dirty greenish as the spores mature and fin illy 
black with a greenish bloom which comes fiom the dusting out 
of the spores from the penthecia as the specimens become more 
aged 

This view is strengthened by the fact that 1 ode in his ongmal 
descnption recognized two vaneties 7 in/«(green) and hit a (yel 
low) and Fnes later recognized a third umbnna (dark) 

Hypocrea aptculata Cooke & Peck (Ann Rep N Y State 
Mus 57) also shows some rather marked color changes 

This species has been studied from numerous collections of fresh 
matenal the idenbfication of which has been confirmed by Mr 
Peck one of the authors of the species In specimens collected 
in good condition the stromata are of a bnght orange yellow 
color If speamens are dned and exposed to the light for some 
time the color becomes lighter until it assumes a dirty yellowish 
and finally becomes almost white or a dirty yellowish white In 
this case the bleached speamen might easily be mistaken for a dis 
tinct species considering the importance which has usually been 
attached to the color character in this genus 
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One of the most stnking cases of color vanahon has been ob 
served \n Hjpomyces lactiJlnomni{^\i'K)’V\x\ (Syn Fung Car 4) 
This species has been studied from various exsiccati in the her 
banum of the New York Botanical Garden including both Amer¬ 
ican and foreign speamcns and during the past season ample 
opportunity has been afforded to carry on field observations with 
the same species 

Hypomyces pnrpureus leek (Bull Torrey Club 25 327) is 

stated in the original descnption to differ from Hypomyces lacti 
fluorum (Schw)Tul only in the color of the stroma which is 
purple instead of orange yellow Studies in the herbarium con 
vinced the writer that the two species were identical but for lack 
of suitable material the matter could not be demonstrated abso 
lutely I rom recent studies in the field the fact has been estab 
lishcd beyond the shadow of a doubt 

During the last season in a piece of aspen timber on the Red 
River near I argo North Dakota numerous specimens of Iactarta 
were found all of which were entirely parasitired \iY Hypomyces 
lactiftnouan (Schw) Tul The noimal color of the plants of this 
speaes is a bnght orange yellow and the striking character of the 
color might be illustrated by the following incident The collector 
on ictuming from a collecting trip with a basket partially filled 
with the plants of this species chanced to pass a vehicle in which 
a little boy was heaid to remark to his mother O mama sec the 
big basket of orange peel > While most of the speamens col¬ 
lected showed the normal orange color in looking over the field a 
number were noted which showed the purple color charactenstic of 
Hypomyces putpunus Peck But in every such case the host 
showed evidences of dec ly and in advanced cases the host had be 
come soft and fallen in a heap In these extreme cases of decay 
the purple color was very prominent and would readily suggest to 
the mind of the collector the assoaation of the purple color with 
decay 

In order to test the matter a simple experiment was conducted 
A plant which showed the normal orange yellow color was selected 
and cut into two pieces The one was placed in a moist chamber 
and the other dried at once As the moist speamen decayed it 
assumed the charactenstic purple color of Hypomyces purpureus 



Seaver Color variation in some tvsci JH 

Peck and the other half which was dned immedntely letained the 
orange color of Hypomycts lactijluorum (Schw ) Tul thus pio\ mg 
the identity of the two species Dried specimens of each were 
mounted m the herbarium of the writer and kept for future rcfei 
ence 

Colors are not equally changeable in all cises neither are the 
conditions which bnng about these changes the sime for difieient 
species In Hypocna (Pers ) Fries which is normally of 

a bright lemon-yellow color the dned specimens have bttn 
exposed to the light for several months and no change m color 
detected while specimens of Hypotmcis apiaUxti Zqo\x. fk Peek 
are entirely bleached when treated in the same manner Howevei 
Hypocrea ettnna (Pers ) 1 lies if exposed to conditions of excessive 
moisture loses its bnght color and takes on a dull yellow ap 
proaching a brown 

The conclusions of the present paper art that the evidtnte 
which IS adequate in most cases suggests the reduction of the 
following species which are based pnmarily on color to the list of 
synonyms Nectria RuiStllu B & C NecUia ffus ata B & C 
Nectna mgtescens Cooke and Nutna Mtitae I arle being based on 
aged and more or less discolored speamens of \t tni pm puna 
(L) W & S Hypocna cMorospna B & C on an aged s}x.cimen 
of Hypocrea gdatinosa (Tode) Pries and Hyp tmcis purpurats 
Peck a condition of Hypomycis lactiflii rum (Schw ) Ful in process 
of decay further that the desciiption of new species in the 
present order based on color alont until the color variation of the 
vanous spiecies or the order can be determined leads to nothing but 
confusion Only a few of the more striking cases of color variation 
have been mentioned here and those with the hope of impressing 
upon CO workers the necessity of more careful field study rather 
than a haphazard descnption of new species based on characters 
which may prove constant but which in many cases are most 
changeable 

A monograph of the North American Hypocreales is in course 
of preparation by the writer and matenal is desired from any part 
of North America 

In preparing this paper I am indebted to the New York 
Botanical Garden for unrestneted use of library and herbarium 
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including the Ellis collections and to the Royal Botanic Gardens 
of England for the several cotype speamens referred to in the 
paper also to Mr C H Peck for the determinahon of one species 
used and to the late L M Underwood for suggestions on vanous 
points 

North Dakofa AcRicuLruRAi Collfck 
A oRituirtRAi Coni' E NorthDakofa 



INDEX TO AMERICAN BOTANICAL LITERATURE 
( 1907 ) 


The um of this Index is to include »1I current bounical literature written I; 
Americans, published in America or based upon American material the word \mer 
ica being used in its broadest sense 

Reviews, and papers which relate exclusively to forestry agncultnre horticulture 
manufactured products of vegetable origin or laboratory methods are not include 1 an 1 
no attempt is mode to index the literature of bacteriology An occasional excel tion is 
made m favor of some paper appearing in an Amencan periodical which is dcsoted 
wholly to botany Reprints are not mentioned unless they d Her fr in the orii,inaI in 
some important particular If users of the Index will call the attention of the editor 
to errors or omissions their Icindness will be appreciated 

This Index is repnnted monthly on cards and furnished in this form to sul scnl ers, 
at the rate of one cent for each card Selections of cards arc n t |>ermilted each 
subsenher must take all cards published dunng the term of h s sul scr i ti n Corre 
sponden relating to the card issue should be addressed to the 1 rcasurer of the 1 orrey 
Botanical Club 


Bergon, P Biologic des diatomces —I es processus dt division, dc 
rajeunissement de la cellule et de sponilatioii the/ It JuHulf'hii 
mobtltensts Huity Bull Soc Bot France 54 327 3^8 pi S-B 14 
Au 1907 

Boigesen, F An ecologual and systematic account of the t aiilerpas of 
the Danish West Indies Kong Dansk Vid Stlsk Skr VII 4 
337-39* / 1907 

Bouly de Lesdun, M. Notes hchenologiques Bull Soc Bot h ranee 
54 442-446 14 Au 1907 

Includes one new Peruvian species 

Brown, S. Alpine flora of the Canadian Rocky Mountains 1- 
xxxix + t-3S3 New York, 1907 [Illust ] 

Campbell, D. H. Studies on the Ophtoghssaeeae Ann Jard Bot 
Buitenz II 6 138-194 pi 9-19 1907 

Chnatman, A. H. The nature and development of the pnmary uredo- 
spore Trans Wisconsin Acad 15 5 i 7 -S *<5 * 9 o 7 

ClOR, D. Quamocht et Ipomcea Bull Soc Bot prance 54 380- 

384 14 Au 1907 

Cockerell, T. D. A. The genus Crataegus in Colorado Univ Colo 
rado Stud 5 41-4S D 1907 

315 



316 Index io Americw BorAviCAL literature 
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The development of the sexual organs and sporogonium of 
Marchantia polymorpha* 

t |\S I Durasl 
( TH II VTF^ at as) 

I or some time past the wiiter has been preparing sets of slides 
for the use of students in a course in embryology The aim has 
been to get together series as complete as possible to illustrate the 
important steps in the development of at least one representative 
of each of the gieat gioups of green plants The slides when 
finished ird^ numbcied and each valuable section on the slide is 
marl ed and numbered The stages represented are then care¬ 
fully arranged in sequence and outlines prepared in which they are 
indicated in their proper order with the numbers of the slides and 
sections in which they appear In this way the student having 
had all the sections found marked and an inged for him and hav 
ing to waste no time in searching for the desired stages can study 
the maximum amount of material in the minimum of time 

It should be emphasized that such glides are not intended to 
take the place of but to supplement those which the student makes 
for himself in order to get training in the methods used in the 
preparation of such material It will be readily understood that 
to get together senes of this kind requires much time and patience 
but the wnter feels that the outlay is fully justified by the results 
obtained The student who goes over a set of preparations such 
as IS illustrated in the present paper making drawings of all the 
stages and finally writing up for himself an account of the devel 
opment of the plant based on his own studies and drawings has at 

•Cootnbnti^frooi the Deputment of BoUny Cornell UaiTtnity no 131 
[The BuixrriK for Jane 1908 (95 *83 380 ft i 8 -»o) wm uraed 1 Jl 190S ] 
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the end a feeling of satisfaction in having acquired a fairly compre¬ 
hensive knowledge of the embryology of that species and of the 
group to which it belongs. Moreover, the preparation of such 
sets may prove to be of almost as much value to the teacher as to 
the student. 

As the representative of the Marchantiaceae the writer natur¬ 
ally selected Marchantta polytnorpha, it being the most accessible 
as well as the most easily studied member of the group. An 
examination of what has been written concerning this species 
brought out a rather surprising state of affairs. Marckantza poly¬ 
morpha has long been a favorite object for class study. It has 
been described and illustrated in practically every textbook treat¬ 
ing of the liverworts, and has been made the subject of numerous 
investigations, so that it would seem as if nothing remained to be 
done with it. Yet nowhere has there ever been published an 
even approximately complete account of the development of the 
antheridia, archegonia, and sporogonia of this species, nor any¬ 
thing approaching a complete series of figures illustrating these 
phenomena. 

Inasmuch as this plant is so commonly used in class work it 
has seemed to the writer to be desirable that a fairly complete 
series of illustrations should be available for the use of students. 
The accompanying figures with the brief account of the develop¬ 
ment of the sexual organs and sporogonium are therefore presented 
in the hope that they may be found useful 

Marchantia grows commonly on damp soil in ravines or along 
wood-roads, but reaches its best development on damp, burnt soil. 
The writer once visited a burnt-out swamp several acres in extent 
in which the ground was nearly completely covered with luxuriant 
thalli to a depth in some places of several inches. The gameto* 
phores begin to appear early in May, and the sporogonia mature 
in July. 

Antheridium 

The antheridia of Marchantia are sunk in cavities in the upper 
surface of the antheridiophore. They develop in acropetal suc¬ 
cession, the youngest being near the margin and the oldest near 
the center of the disk. They do not originate from all portions of 
the margin equally but the younger ones are produced in certain 
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definite meristematic regions which lie between the lobes. Goebel 
regards the anthendiophore as representing an entire branching 
system, which divides repeatedly, the apices being near the margin 
and constituting the meristematic regions mentioned While 
young anthendia may be found on quite large receptacles, it is 
'best to collect the smaller ones in which the stalk is still very 
short or even has not begun to elongate. The matcnal from 
which the present study was made was collected May 26, 1900, 
and fixed m Flemming’s solution. The sections arc 8-10/1 thick 
and stained in Delaficld's hematoxylin This stain is well adapted 
to work of this kind since it brings out the cell-walls and nuclei 
very clearly 

The youngest anthendium that I have been able to rccognuie 
definitely as such is shown in figure /. It is a conical cell several 
cells removed from the margin, and has evidently been cut off by 
a transverse wall from the cell beneath it. A study of the section 
shows that the neighbonng cells also have been denved in the 
same manner from the cells beneath. An examination of many 
preparations of young stages has convinced me that thcanthcridial 
rudiment of Manhantia at no time projects above its fellows later 
to become buned, but is one of the supcificial, dorsal, submarginal 
cells of the receptacle, having the same oiigin and being cut off at 
practically the same time as the cells adjacent to it, but soon 
becoming separated fiom them, assuming a conical form, and 
becoming richer in protoplasmic contents The one shown in 
figure I has already been slightly surpassed by the elongating 
adjacent cells. 

In the stage shown in figuta 2 and the rudiment has been 
divided by a transverse wall into two cells, the proximal being 
the mother-cell of the stalk, while the distal is the mother-cell of 
the antheridium proper. Occasionally the receptacle is so convex 
above that the young anthendia are nearly hon/.ontal so that 
transections of the gametophore give longisections of the young 
organ {figs. 4-6). 

The young antheridium now enlarges (figs. 4, s) and soon 
becomes sunk in a cavity owing to the division and upward growth 
of the surrounding cells (fig 6). The divisions in the lower cell 
to form the stalk follow no regular order but may be either longi- 
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tudinal or transverse or both, as may be seen by inspecbon of 
figures g-24. In the distal or anthendial cell, howevei, the divi¬ 
sions are regular It soon segments transversely into either two 
(^figs 7-12), or three {figs 1^-20) or perhaps rarely four cells 
{ef figs 21, 2j) I have not seen more than two transverse walls 
in any anthendium at this age, a greater number of walls, so far 
as my observation goes, always appearing in organs which have 
progressed considerably in their development, so that they were 
probably formed subsequently to vertical division (ef figs 2^, 25) 
Eaah cell of the anthendium now soon divides by a vertical wall 
into two This division usually appears first in the proximal cells 
{figs IQ 14-18) but occasionally the distal one divides first {figs 
11, 12) These vertical walls arc then followed by others at light 
angles to them in each cell so that the young organ consists of 
two or thiee tiers of foui cells each In each cell of each tier now 
appears a penclinal wall separating it into an innei spermatogenous 
cell and a peiipheral wall cell This penclinal division begins at 
the base of the anthendium and progiessts toward the apex {figs 
/p-2j), so that the intenor spermatogenous cells are finally com¬ 
pletely enclosed by the enveloping wall Further divisions in the 
lattei aie entirely radial, so that it remains a single layer of cells 
in thickness 

The young anthendium now increases rapidly in size The 
stalk divides transversely and vertically so that it ultimately con¬ 
sists of 5 or 6 tiers of about four cells each {figs 26-2^) The 
cells of the interior divide transversely {figs 24 25) and veitically 
{figs 2d-2p) so that groups of cuboidal cells result The original 
division-walls remain evident even in the mature structure 
Iigure 2g lepresents an anthendium about one fourth to one third 
grown The matuie organ is similar in form but is much larger 
and contains a much greater number of cuboidal cells, formed by 
repeated division of the inner cells A group of such cells from a 
fully grown anthendium is shown in figure jo The next division 
in each cuboidal cell is diagonal, so that two tnangular cells or 
spermatids result {fig ji) According to Ikeno ( 03) and Camp¬ 
bell (’05), this final diagonal division is unaccompanied by a wall 
in Marchantia and Fimbnana My own preparations stained with 
Delafield's hematoxylin, which bnngs out cell-walls clearly, shows 
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diagonal walls very distinctly in some of the cells, but not in all, so 
that they seem to disappear soon after being formed. The nuclear 
phenomena accompanying the production of the spermatids and 
their transformation into siiermatozoids, together with the changes 
in the blepharoplast and the development of the cilia have not 
been specially studied, since they have been so lecently worked 
out by Ikeno ('03) 

The writer has not yet observed the explosive discharge of the 
spermato/oids, which is so easily seen in Conocfphalum when .the 
moisture conditions are right. The same phenomenon probably 
occurs also in Mauhantia, and one can easily see how it might be 
useful in effecting fertilization in those archegonia which are 
matured after the elongation of the stalk of the gametophore 

Arciif<.onium 

In the vicinity of Ithaca, the young aichegoniophorcs begin to 
appear early in May Aichcgonia mature and fcitilization u.sually 
takes place by the time the stalk Ixigins to elongate. The necks 
of such mature organs aic strongly cuivcd outward toward the 
margin of the receptacle If the first-formed archegonia aie fer¬ 
tilized, few aie pioduced subsequently, but if fertilization is not 
effected they continue to de\clop in numbers even after the stalk 
IS somewhat elongated. The necks of the later-formed organs are 
nearly straight Figuns J3 to dp weie made from maleiial col¬ 
lected when the stalks of the archcgoniophores had just begun to 
elongate, and when mature anthciidia wcic present on adjacent 
plants. It was gathered May 9, 1907, and fixed in Gilson’s solu¬ 
tion. The sections are 8-10/i thick and stained in Delafield’s 
hematoxylin 

The archegonia arise in radiating rows from the tissue between 
the lobes on the underside of the gametophore. The youngest 
are nearest the stalk and the oldest near the margin. The develop¬ 
ment accords in general with that usual in the Marchantiales, but 
since It differs in some particulars it seems best to give a brief 
account of the whole process. A superficial cell pushes outward 
beyond its fellows and its distal part is cut off by a transverse wall. 
The hemispherical cell thus formed is the mother-cell of the arche- 
gonium Ji, 33, 4°), and may be recognized by its deeply 
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staining contents I cannot confirm the statement of Strasbui^er 
( 69) that this mother-cell is divided into two by a transverse wall, 
but the first division wall is obliquely vertical and curved, and 
divides the mother cell into two unequal cells i^figs 34., jj, 6j) 
The second wall is in the larger cell, and is likewise obliquely 
vertical and curved (_figs j6, ?/) cutting both the first division- 
wall and the wall of the mother cell (_fig ?•?) A third similar 
wall cuts both the first and second fig 46) The young 
aichcgonium has thus been segmented into an axial cell, triangular 
in transection bounded by three peripheral ones The axial cell 
IS next divided by a transveise wall into a distal cover cell and a 
proximal mother cell of the axial row {figs jp 40) The cover 
cell may segment at once (fig 41), but more often it remains en¬ 
tire for some time {cf figs 42-65) Ultimately it becomes 
divided into four by two walls at nght angles to each other {figs 
47, 67,571 ft ) I* ach of the thiee peripheral cells next divides 
by a transverse wall near the middle {figs 42, 45), and these are 
soon followed by a corresponding one in the axial cell dividing it 
into a proximal central cell and a distal neck canal mother cell 
{figs 44, 45) These last divisions have separated the young 
arcliegonium into two regions the neck and the venter About 
the same time each of the thice peripheral wall-cells divides 
radially so that the wall consists of six lows of cells {fig 46) 
Although the wall of the venter undergoes further radial division 
{fig 5p), SIX remains the constant number in the neck {figs 60, 
66 ) 

Meanwhile the cell or cells immediately beneath the arche- 
gonium, from which the mothei-cell was ong^nally denved grow 
outward {figs jy, jp, 40), and divide transversely, forming what 
at first appears to be a stalk of the archegonium {figs 43-45), but 
what really becomes the proximal cells of the wall of the venter 
{cf figs 48-65) In the young archegonium shown in yfjTirr 
this has taken place unusually early It will thus be seen that the 
archegonium is not entirely deiived from the original hemispherical 
mother cell 

The young archegonium now undergoes a period of growth 
The axial cells elongate, the central cell becoming the larger with 
a conspicuous nucleus The wall cells undeigo repeated trans- 
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verse division, and those of the venter radial division also {figs. 
4 ^~ 54 )' The neck-canal mother-cell now divides transversely into 
two {figs. jd), and then each of these into two, making four 
neck-canal-cells {fig. 5S) The central cel! then divides unequally 
into a distal ventral canal-cell and the larger egg The writer 
does not think that a definite cell-wall is laid down in this last 
division. If it is, it disappeais veiy’ soon, for the two cells are 
separated by a space in almost every instance {fig. (f/). As a 
rule the central cell does not divide until after the four neck-canal- 
cells have been formed, but quite a number of instances were noted 
in which it had segmented when only two canal-cells were present 
(/-r- 57 ) 

All the parts of the archcgonium having been differentiated, 
further development is in the nature of ex)iansion or enlargement 
of the parts already formed. Up to this time the organ has been 
nearly cylindrical, but after the division of the central cell the 
venter becomes somewhat swollen or thickened owing to the 
enlargement of the egg within {figs. 62-6^, 6S, 6p) The cyto¬ 
plasm stains very intensely and the nucleus is large and conspicu¬ 
ous. The neck elongates by repeated transverse division of the 
wall-cells, and sometimes becomes very long and curved. The 
neck-canal-cells elongate and the separating walls soon disappear 
{figs 6j, 6S). While four is the usual number of cells, their 
nuclei occasionally divide so that six or seven sometimes appear 
{figs. 6s, 68). In one case {fig 68) the cytoplasm of one of the 
cells had s^mented so that five distinct masses were present. As 
the archegoiiium approaches maturity, the ventral canal-cell and 
the neck-canal-cells become disorganirasd and coalesce into a 
slender mucilaginous strand in the cavity of the neck. Soon the 
cover-cells break apart and the mass exudes, leaving an open 
channel to the egg {fig. 6p). The latter becomes nearly spherical 
and stains very deeply. No indication of a " receptive spot ” was 
observed. 

Embryo and sporogonium 

The sporogonia of Marctianha develop rapidly. Archegonia 
are ready for fertilization in May and fully mature sporogonia may 
be found in the latter part of June or in July. Part of the material 
collected for archegonia May 9, 1907, was kept in the laboratory 
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under a bell jar for five days when it was fixed in chrome acetic 
solution Figures 70-90 were made from this collection Fig¬ 
ures gi-ioi are from plants killed in Flemmings solution June 
9 1900 The sections aie 8 10-12/1 thick and stained in Dela 
field s hematoxylin 

The unfertilized egg of Mxtchantia is nearly spherical in form 
and IS stained intensely by Delafield s hematoxylin After fertil¬ 
ization It elongates slightly becomes surrounded by a wall and is 
stained with difficulty and diffusely with the same reagent {^figs 
70 7/) This difference in staining capacity is marked and con 
tinues until the embryo has become many celled i^fig gj) Another 
conspicuous reaction to stain is shown by the inner surface of the 
wall of the archegonium which becomes deeply colored so that in 
sections the pale embryo stands out in bold relief against the dark 
background 7 76 8t 82 et al) The first division wall in 

the fcitili/ed tgg is obliquely transveise Figures 72-76 show 
longitudinal sections of five embryos at this stage These and 
the subsequent figures have been arranged so that the axes of the 
archegonia are parallel In figure 7^ the wall is transveise while 
extiemes of obliquity are shown in more advanced embryos in 
figures 77 and 8^ The second wall is peipendicular to the first 
dividing the embryo into quadrants {figs 77-81) The thud {fig 
82) at nght angles to the first and second divides it into octants 

The next divisions are anticlinal {figs 8,-go) and are placed 
at such a peculiar angle with the second and third walls that 
essentially similar pattei ns are presented in both longitudinal and 
transverse sections This is made evident by comparing figures 
80-88 with 8g and gi As a rule anticlinal division has not 
proceeded far before penclinal walls begin to be laid down {figs 
81 8‘)—i)7) Fuither divisions are anticlinal penclinal and radial 
without definite sequence unbl a subsphencal ball of cells is pro 
duced {figs gi-gj) in which the pnmary division walls may 
usually be clearly recognized Up to this time the embryo has 
increased but little in size so that its component cells become sue 
cessively smaller as division progresses {ef figs 70-gj) 

While the above mentioned development is proceeding in the 
embryo other and more conspicuous changes are taking place in 
the venter of the archegonium and in the tissue at its base In 
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the first place the collar at the base of the archegonium, which is 
inconspicuous before fertili/ation (figs 6^, 6g), by transverse 
division of Its cells grows rapidly outward until it forms a tubular 
sheath, the pseudopenanth, surrounding the vcntci, and ultimately 
projecting far beyond it This is always a single layti in thick¬ 
ness {figs 70, yd, SS, pj, pfi) In the second place, peiiclinal 
division begins in the wall of the venter, and continues until two 
oi thiee layers of cells are formed at the sides of and above the 
embryo The tissue thus foimed is the calyptia, which serves as 
a protective covering for the growing embryo (figs jn 7/, yd, Sr, 
82, 88~pn, p2 p-f~p6) I he contents of its cells soon beeomc 
ncher so tl t it is stained mote deeply 

The third senes of changes is in the base of the venter and in 
the cells immediately beneath it fiom which the pseudopenanth 
anses {fig 70) Division tikes pkice in all directions so that tlie 
base oiiginally mirow ind rarely moic thin three cells acioss, 
becomes broad and massive {fig^ 70, 76, 88 pj, pfi) Ihe cells 
thus formed from the bise of the archegonuim are geneially 
smaller than those of the adjacent gametophore {fig p4\ and soon 
become iich in protoplasmic content and stun deeply 

The cmbiyo and suttounding tissues now enlirgc npidly and 
the contents of all the cells increase in staining caiwcity {fig pfi) 
This is especially noticeable in the tissue beneath the embryo, 
derived from the base of the archegonium The embryo itself 
becomes nearly spherical (figs p4-p7), and then broader than 
long (figs pS, pp) The fiist indication of its differentiation into 
parts is a change in the staining capacity of the cells Those in 
the distal half become richer in protoplasmic content, and form the 
capsule, while those of the proximal half stain with less avidity, 
and give nse to the stalk and foot (figs pj, p6) An inspection 
of the embryo shown in figun pf shows that the stalk and cap¬ 
sular halves are separated by the first transverse division wall, and 
this is usually the case That it is not always true, however, is 
shown in figure p6 In this embryo the onginal walls were 
decidedly oblique, as in figuns 77 and 84. In such cases the first 
division-wall does not separate the embryo into the stalk and cap¬ 
sular halves, but this differentiation is determined by other influ¬ 
ences In general it is true that, whatever be the direction of the 
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first division wall, the proximal cells constituting about one half 
of the embryo give rise to the stalk and foot, while those of the 
distal half become the capsule The line of demarcation between 
them is not always clear-cut, and generally coincides very nearly 
with the first transverse wall, but often it does not so coincide, and 
certainly does not necessarily do so 

As the young spoiogonium enlarges, the superficial cells of 
the capsular portion stain less deeply and become sharply set off 
as an outer sterile wall of a single layer of cells enclosing the 
deeply staining sporogenous tissue within p7) The cells of 
the latter at this time are ii regularly isodiametric, and similar to 
those of the stalk half In the spoiogonium figured one can detect 
a slight bulging of the pioximal tissue of the stalk to foim the 
beginning of the foot 

A more advanced and very interesting stage is shown in figure 
pS The whole structuie has become broader, the wall is sharply 
diffeientiated from the sporogenous tissue within , the cells of the 
latter have increased in number, and most of them have elongated 
somewhat in a direction parallel to the axis of the archegonium , 
the proximal cells of the stalk have become richer in contents, and 
aie closely applied to the tissue at the base of the archegonium, 
into which they have begun to penetrate to form the foot It 
should be noted that the cells of the archegonium adjacent to the 
foot arc not ci ushed out nor flattened, but are plump and the con¬ 
tents stain deeply 

A still more advanced condition is shown in figtne gg The 
foot has penetrated moie deeply into the basal cells of the arche¬ 
gonium, and has expanded laterally, forming a '* pileus-shaped ' 
absorbent organ, the cells of which are filled with deeply staining 
food material in the foi m of elliptical bodies The capsular portion 
IS broad, the sporogenous cells numerous and plainly elongated 
In neither of the spoiogonia shown in figures g8 and gg is the line 
of demarcation between the stalk and sporogenous tissue regular, 
so that it probably does not exactly conform to the original trans¬ 
verse wall of the embryo 

In the still older sporogonium shown in figure lOO, the foot 
has become more massive and has penetrated more deeply into 
the tissue of the base of the archegonium The cells of the sporog- 
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enous tissue have separated completely from one mother and 
have elongated The gieat mijoiity are mrrowly trnnguhr in 
outline and are frequently arnnged in purs end to end A few 
however aie narrow md slendei md present the hist indications 
of a diffeientiation between sporogenous cells md cl iters In the 
much larger embrvo shown in lot the distinction between 
fertile cells and elateis is mote marked The former h ive lost to 
some extent the rtgulai tninsular outline while the latter aie 
much more slender and sometimes flexuous The two kinds of 
cells alternate iricgularl> 

In Its fuither devebpment the s|joro^onium elongates lapidly 
until It becomes oblong oi elliptical in general outline 1 he st ilk 
however remains for a long time very slight At the simc time 
the separate cells filling the cipsule increase in si/e The elaters 
become long ind fusiform md the contents an inged in i spiral 
manner next the wall While the s|>orogci)ous cells incicase in 
sire they do not seem to increase in number after the separation 
shown in figme t(o They soon divide however by tiansveisc 
or by transverse and longitudinal walls into groups of eight larcly 
four cells lo^ t-h which do not separate but tcniain con 
nected togethei These aie the spire mother cells If the divi 
Sion IS transverse only the mother cells are arranged in lows {Jig 
102 a d e) If longitudinal division alsooccuis the mother cells 
are bisenate or subbiseriate in the group (/^ < f A f>) A very 
characteristic condition is shown in figures t and // in which the 
onginal cells were subtiiangular in outline and arringcd in pairs 
as appears so often in figures mo and tot The resulting groups 
of mother cells are also subtiiangular in foim and still remain in 
pairs The mother cells are iriegular in shape and are flattened 
where contiguous ones come in contact 

The mother cells now increase in sire as the capsule expands 
The details of their division have not yet been worked out, but 
each gives nse to four tetrahedral spores {fig toj t-m) The 
spores remain connected in the tetrads for a long time and the 
latter as well chng together nearly as long in their original 
groups The tetrads hov/ever seem to become free from one 
another before the spores separate {fig roj m) 

About the time of the division of the spore mother cells, ac- 
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tivity begins m the stalk I ach component cell divides repeatedly 
in a direction transverse to the long axis of the sporogonmm, so 
that very regular rows of cells are produced between the foot and 
the capsule The latter is thus pushed outwaid until the calyptra 
IS ruptured it its apex At first the cells of the stalk are broader 
thm long but liter they inciease greatly in length so that the 
stilk elongates pushing the capsule beyond the surrounding 
pen inth As the capsule dries it ruptures at the apex into numer¬ 
ous lobes so thit the spores and claters are set free 
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fixplanaUon of flciirea (plotcii si-js) 

All figures weie drawn with the nd of the camera lucida higurei 1-30, 32 69, 
102. mid roj. were drawn with the It & I one-eighth objeclire and one inch ocular 
Figure 31 was drawn with the one twelfth objective and one inch ocular Figures 70- 
lOI were drawn with the one sixth objectire and one inch ocular 1 he exact magnifi¬ 
cation IS indicated with each plate 


Astikridiim 

Fio 1 Ixmgitudinal section of gametophore showing i celled rudiment of the 
antheridinm 

Figs 2, 3 The anthcndial rudiment has ditiderl liv a transversL wall into the 
mother-cell of the stalk and mother cell of the antheridium pri>|H.r 

Flos 4, 5 Same as last but from Irsiisserse section of ihe gainclophore, aniher 
idium enlarging 

Fic 6 Same as last but )oung antheridium becoming more decplv buneil liy the 
upgrowth of the surrounding cells 

Fu s 7, 8 Ihc whole organ more deeply burieel, antheiidnl mother cell divided 
by a transverse wall 

1 1( 9 As m last but division licginning in mother cell < f the stalk 
Figs 10 12 As in Isst butseniial division beginning in nii liter cell of antiiir 
idium proper 

Flo 13 AiithendisI mother cell divided In two Irsnsserse walls 
Fit s 14 18 As in Issi hut showing variations in division in the stalk, and sue 
cessive steps in vertical division of antheridiuin 

Iks 19 23 Steps m the|cruhnd division of the anthciidmin tu separate the 
wall from the siiermatogenous tissue within 

Flos 24, 25 Vnthendiiim ciihrgiiig, beginning railial division in the wall, and 
transverse divisn 11 of spermatogem us tissue 

Ik 26 28 1 uither radiil divisieii in the wall, successive steps in division of 
spennatogenous tissue hy Iniiisverse an I vertual walls into (ulxmlal tells, increasing 
massiveness of the stalk 

1 10 29 Antheridium one fourth 1»one lliird grown, original verlital and Irani 
verse walls plainly evident 

I K, 30 A block of cuixiidal cells from a mature antheridium just liefore their 
diagonal division to fonn the s|Krmalids 

Fig 31 A block of culxiidal cells from same antheridium as figure 30, showing 
diagonal division to form the spermatids Nrrte that in some of the cells diagonal walls 
appear between the spermatids Une twelfth objective 

Arliiioomuss 

FIGS 32, 33, 40 Mother cell of the aichegoninm cut off from the cell of the gam 
etophore from which it has arisen 

Flos 34, 35 The mother cell divided by one obliquely vertical wall 
Figs 36, 37 I be mother cell divided by two obliquely vertical walls 
FIG 38 Transection of young archegoninm, showing relation of the two walla 
F'igs 39, 40 The axwl cell divided by a transverse wall to form the cover- and 
the mother cell of the axial row. , 

Fig 41 Cover-cell divided. 
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Fig 42 One penpheral cell divided transversely 
Fir 43 All peripherals divided transversely 

Fl( s 44, 45 Peripherals and mother cell of axial row divided transversely, the 
latter into the central cell and mother cell of the neck canal cells The young arche 
gonium is now differentiated into the neck and venter 
h IG 46 Transection of venter at this stage 

F i( 47 fransecMon of cover of same archegonium as in figure 46 
Firs 48 S4 Steps in the radial division of the wall and increase in length of the 
archegonium 

Fii s 55, 56 1 he neck canal mother cell has divided transversely into two 
Fit 57 An abnormal c ndition in which the ventral canal cell has been cut off 
before the formation of four neck canal cell* 

Ik 58 Four neck canal cells central cell undivided 
F ir 59 1 ranscction of venter of about the stage of figure 58 
Fl( 60 I ransection of neck of same archegonium 
Fir 61 Central cell divided into the egg and ventral canal cell 
1 irs 62~f>4 Archegonium enlarging, four neck canal cells 
Fl(, 65 Nuclei of two of the neck canal cells divided 
Fir 66 Transection of neck of al out the stage of figure 65 
I K 67 1 ransection of coser cells of same archegonium as in figure 66 
F i( 68 Archegonium mature, canal cells ready to disintegrate , five neck canal* 
cells with seven nuclei 

1 ir 69 Base of archegonium egg ready for fertiliration 
SlOROCONIOM 

Fi 70 Base of an archegonium containing a fertilized but undivided egg Note 
the beginning jiseudoperianth 

1 ir 71 Transection of similar stage 

1 los 72 76 1 ertilired egg once divided In 76 note the growth of the pseudo 
|>erianth and increasing (issue at base of archegonium 
F irs 77-80 F mbryo divided into quadrants 
11( 81 Transeclion of quadrant stage 

F11 82 1 ransection of octant stage In 81 and 82 note the penclinal division in 
the wall of the venter 

Figs 83-S8 Steps showing formation of anticlinal walls in each octant Figures 
Sjt ^S-^7> ‘how also (he beginning of penclinal walls In 88 note the increasing 
pseudopenanth and tissue at base of the arebegonium 
Firs 89, 90 Fransections of similar stages 

Figs 91-93 Older embryos Note the slight increase in sire over 70 
FIG 94 Lmbryo increasing m size Note the massive base of the archegonium 
and the pseudopenanth 

Fii 95 An older stage Note that the disul half sbins more deenly, the two 
halves being separated by the original transverse wall 

Fi( 96 Similar to last but the distal deeply staining portion IS not separated from 
the proximal paler part by the onginal transverse wall 

Fig 97 An older larger stage in which the distal half of the embryo is differen¬ 
tiated into an outer wall of one layer of cells enclosing the deeply staining sporogenous 
tissue within, and the basal ponion of the proximal half has begun to grow toward the 
tissue at the base of the archegonium to form the foot 
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Flo 98 Tbe deepljr tlaining foot baa begun to penetrate the base of the orche 
goniaiD, and the cells of the sporogenons tissue hare b^un to elongate somewhat 

Fic 99 Sporogenous cells about as in fagure oS, but the foot has | ressed into 
the base of the archegonium and espanded to form a pileut shaped absorlient organ 
which IS hlled with food matenal 

hio too A more advanced stage m which the sporogen >us cells hate separated 
from one another and become long triangular in shape and often aminged in pans 

Fli lot Somewhat older than the last The sporogenous cells base become 
diflcrentiated into two kinds stout ones and more slender elaters 

Flc 102 The stout cells of the last hgure have liecome dii ided into 8 (rarely 4) 
spore mother cells, those of each gnup lieing arranged either in single nms ( i / r) 
orma triangular or subbisenate manner (/ ,/I ^ i) Ihe groups are fie|uently 

arranged in pairs (i i) currespondnig to the (laireil cells of figures 100 and 101 

hll 103 An older etige m nhieh each S|iorL mother cell has diMiltd into fair 
spores, the teirs till clinging ti tether in grou| s of 4 or 8 In m, the oldest stage, 
they have betun to separate but still form an easily recognized grouji 




Studies of West Indian piants —I 

Nathaniel Lord Britton 

I. THE JAMAICAN SPECIES OF HERNANDIA 

On March 20, 1908, while exploring a wooded hill near Dol¬ 
phin Head Mountain, parish of Hanover, in the western part of 
Jamaica, in company with Mr. William Harris, we observed large 
trees which were unknown to us from the character of their trunks, 
and too high to enable us to determine the character of their foli¬ 
age without a pair of field glasses, which we did not have along that 
day. While sitting at lunch in a relatively open place in the for¬ 
est, we observed the top of one of these trees, some 30 meters 
high and at least a meter in diameter, against the sky line, and 
saw that it was covered with round fruits, some of which we found 
on the ground under this tree, and realized that wc had found a 
very interesting species. Our negro guide felled a somewhat 
smaller tree with his machete, and thus enabled us to obtain ex¬ 
cellent fruiting herbarium and museum specimens of the Jamaican 
species of Hernandta. 

Up to this time the tree does not appear to have been definitely 
known to botanists in the island of Jamaica. Patrick Browne 
(Civil and Natural History of Jamaica, 373, 1756), admits the 
genus and remarks: “ This tree is pretty common in Barbadoes 
and Mountserat, and grows to a considerable size in those islands; 
but I have not seen any in Jamaica, though I have been credibly 
informed that it was frequent in the parish of Portland. The cups 
that sustain and partly invelop the nuts are very large, and, as 
they move in the wind, keep a whistling noise, which is often 
frightful to unwary travellers The seeds are very oily.” Browne 
cites Jack-in-a-Box as a common name. 

In Flora of the British West Indian Islands, page 285, pub¬ 
lished in i860, Grisebach does not attribute the tree to Jamaica at 
all, thus indicating that no specimens of it were extant at that 
time, but Meissner, in DeCandolle’s Prodromus (15': 263. 1864), 
337 
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does credit it to Jamaica, and cites P. Browne, although, as he 
omits an exclamation mark, it is evident that he did not see a 
specimen, nor does his herbarium, now at the New York Botan¬ 
ical Garden, contain any Hernandta from Jamaica; Meissner re¬ 
fers the record of P. Browne to the species Hernandia sonora L., 
native of the Windward Islands and Porto Rico, and perhaps also 
of the East Indies. 

Hernandta sonora is readily distinguishable from the other spe¬ 
cies by its peltate, long-pointed leaves, and the only other West 
Indian species known is the Cuban Hernandia cubensis Griseb., 
which has narrow long-acuminate leaves. Under H. sonora, 
Meissner (DC. Prodr. 264) notes a variety guadeloupensts from 
Guadeloupe Island, which has leaves rounded at the apex and 
base, or slightly cordate. It is possible but not probable that 
this is the same as the Jamaican tree, but the description is insuf¬ 
ficient to make this certain. In any event, the Jamaican tree is 
evidently specifically distinct from either H. sonora, or H. cubensis. 
There is a species of Hernandia, H. guianensis, in French Guiana, 
but not much is known of it other than the plate of Aublet, PI. 
Guian. pL jsg, which shows that this must be quite difierent from 
the plant here to be described. 

Hernandia jamaicensis Britton & Harris 

A tree 30 m. high or less, with spreading and ascending stout 
branches, the trunk becoming at least a meter in diameter, the 
young twigs more or less flattened and angled. Leaves subcori- 
aceous, sometimes 2.5 dm. long; petioles stout, somewhat shorter 
than the blade, but sometimes i dm. in length, the blades elliptic 
to eiliptic-obovate, obtuse at the apex, obtuse or subcuneate at the 
base, 3-nerved or faintly 5-nerved, not at all peltate; inflorescence 
as long as the leaves or longer, racemose or racemose-paniculate; 
calyx of the pistillate flowers turbinate, about 5 mm. long, its 
margin truncate; fruiting calyx subglobose, yellow, fleshy, 3-4 
cm. long and about as thick as long, its wall about i mm. thick, 
its orifice 1.5-2 cm. wide with a slightly raised margin; drupe 
ovoid, nearly 2 cm. long, 1.5 cm. in diameter, rounded at the 
base, bluntly pointed, bluntly 8-ribbed and rugose between the ribs. 

On wooded hill, at about 400 meters altitude, near Dolphin 
Head, Jamaica {Britton 2321, type; /farm 10312); Woodstock, 
Westmoreland, Jamaica {Harris 9833). 
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2. THE GENUS CASSIPOUREA IN JAMAICA 

Cassipourea was proposed by Aublet (Hist. PI. Guian. i: 528) 
in 1775 for a tree of French Guiana, his Cassipourea guiauensts 
being the type of the genus. Swartz (Prodr. 84) published the 
generic name Legnotis, including in it two species, L. elltpHca 
from Jamaica and L. Cassipourea, based on Aublet’s Cassipourea 
guianensis ; he assigns no reason why his name thus published in 
1788 should replace Aublet’s Cassipourea of 1775. Poiret (Lam. 
Encycl Suppl. a: 131) properly adopted the older generic name 
and transferred the Legnotis elliptica of Swartz to it. A number 
of additional species from tropical America and Africa have since 
been added by several authors, including Cassipourea alba Griseb. 
from the island of Dominica. That Cassipourea Aublet and Leg¬ 
notis Swartz are the same genus seems evident from an examina¬ 
tion of specimens. 

Cassipourea elliptica (Sw.) Poir. is a shrub or small tree, some¬ 
times reaching 6 meters in height, and grows in Jamaica on rocky 
wooded hillsides. Its elliptic long-pointed leaves are as brilliantly 
shining as those of any plant known to me, and individuals seen 
in contrast to the duller luster of other trees and shrubs stand out 
as most striking elements in the landscape. Mr. Harris, Dr. Hol- 
lick, and I, while botanizing near Kempshot, at an altitude of 
about 500 meters in the parish of St. James, western Jamaica, on 
March 23, 1908, had our first opportunity of studying this won¬ 
derfully beautiful plant in the field, and were fortunate enough to 
see its bright white flowers with strikingly laciniate petals, and it 
was an experience long to be remembered. The lustrous leaves 
and pediceled flowers distinguish Cassipourea elliptica from the two 
species to be described below. A remarkable feature of an indi¬ 
vidual tree found by us near Kempshot on March 24, 1908, is the 
development of the lower branches, which droop and bear leaves 
not more than one half the size of those on the flowering branches 
above, the twigs of these drooping branches being very slender 
and repeatedly forked. We preserved herbarium specimens of this 
curious bud-sport; if cuttings from such a branch could be prop¬ 
agated, they would doubtless yield a weeping Cassipourea. 
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The distinguishing characters of the three Jamaica speacs are 
indicated by the following key 

Pedicels as long as the calyx or longer leaves brilliantly shining I C tlliphca 
Pedicels much shorter than the calyx or scarcely at ail developed 
leaves dull or faintly shining 

Leaves elliptic lanceolate narrowed at the base the petioles 

about at long as the calyx 2 C subutttiu 

I eaves ovate subcordate at the base petioles onlv half as long 

as the calyx 3 C tubcordata 

I Cassipourea ti I iPiicA ( Sw) Poiret 
On rocky wooded hills, Kempshot and vicinity [Button 

and 242j, Harm rojjo, ioj<f.o), collected also in Jamaica 
by Swartz and by Purdie 

2 Cassipourea subsessilis sp nov 

A tree about 6 m high with slender spreading branches 
Leaves elliptic-lanceolate, 6-9 cm long, 3 S cm wide or less, 
acuminate at the apex, nan owed at the base, entire margined, dull 
green on both sides or faintly shining above the midvein promi¬ 
nent beneath, the petioles 4-7 mm long, flowers solitary in the 
axils, neaily or quite sessile, calyx campanulate its tube 3 mm 
long its lobes ovate to ovate lanceolate about as long as the tube, 
ovaiy appresscd-pubescent, capsule subfusiform, appressed-pu- 
bescent, about i 3 mm long, 2 5 mm in diameter, sui mounted by 
the persistent appresscd pubescent style 

On wooded hill near Dolphin Head, pansh of Hanover, Ja¬ 
maica at about 400 meters aXtiiadc (^Britton 2j 16, Harnszojoj) 

3 Cassipourea subcordata sp nov 

A tree 4 m high, the twigs rather stout, the branches as¬ 
cending Leaves ovate, blight green on both sides but not 
strongly shining, 5-7 cm long j 5 cm wide or less, short-acumi¬ 
nate at the apex, subcordate at the base, the midvein prominent 
beneath, the petioles rather stout, 2-3 mm long, flowers i or 2 
together in the axils, very nearly sessile, calyx tube obconic, 2 $ 
mm long, the lobes ovate, obtusish, about as long as the tube, 
petals white, flmbnate 

Along a brook, Troy, Jamaica {Bntton 4.88, type), collected 
also by Mr Hams at the same place {no 9466) 



Britton : Studies of West Indian piants 


341 


3. THE GENUS TEREBINTHUS P. BR. IN 
THE WEST INDIES 


The type species of Tercbmthus P. Br. is Pistaaa Stmaruba L., 
OMntnonly known as the West Indian birch. A subsequent name 
ftr the genus is Bursera Jacq but, as shown by Dr. J. N Rose 
(Contr. U S. Nat. Herb 10 • 118), this name is unavailable, because 
Ttrebinthus has pnority. Seven species are known to me from the 
West Indies, two of them here to be described as new ; the Mexi¬ 
can species have been listed by Dr. Rose. 


LemflcU broad, ovatt., elliptic, or oborate. 
Leaflets 3-11, ovate, acuminate or acote 


Leaflets thin , bark exfoliating in thin layers l 

Leaflets conaceons ; bark close 3. 

Leaflets only I, obovate to elliptic, obtuse 3 

Leaflets narrow, oblong to lanceolate or oblanceolate. 

Leaflets obtuse at the base. 4 

Leaflets acute at the base. 

Inflorescence elongated, sometimes as long as the leaves. 
I.eaflets 5-11, linear oblong to linear-lanceolate. 5 
Leaflets 3-5, oblong to oblanceolate. 6 

Inflorescence short, compact, in fruit not longer than the 
petioles; leafleu 1-3. 7. 


T Stmamba. 
T. Nollukn 

T. nmplietfeha. 
71 glanea. 


T. ongustata. 
T tnaguensts. 

7; Uashu. 


I, Terebinthus Simaruba (L.) W. F. Wight, Contr. U. S. Nat. 

Herb. lO : 122. 1906. 

Pistaaa Simaruba L. Sp. PI. 1026. 1753. 

Bursera gummifera L. Sp. PI. ed. 2,471. 1762. 

Burseragummifera glabra Griseb. FI. Br. W. I. 173. 1859. 

Bursera gummifera pubescens Engler, in DC. Mon. Phan. 4: 40. 
1883. 

Florida; Bahamas ; Cuba; Jamaica; Haiti; Porto Rico; St. 
Thomas to Grenada ; Mexico to Colombia and Venezuela. 

Most of the Jamaica trees have pubescent twigs and leaf-rach- 
ises; this hairy race is evidently the typical one, based by Linnaeus 
on Sloane, pi. /pp. 

' 2. Tereblnthns Hollickii sp. nov 
A tree 6 m. high, with trunk 2.5 dm. in diameter, its bark about 
8 mm. thick, reddish-gray outside, red inside, close, not peeling 
off in papery layers. Young twigs stout, pubescent ; leaves 8-12 
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cm. long, clustered at the ends of the twigs; rachis pubescent with 
spreading hairs ; leaflets 3-7, coriaceous, ovate 3-6 cm. long, 1.5 
-3 cm. wide, entire-margined, obliquely rounded at the base, shott- 
acuminatc at the apex, glabrous or very nearly so when old, 
inconspicuously veined above, rather prominently veined beneath ; 
petiolules stout, 3-5 mm long; fruiting inflorescence 4-7 om. 
long, the raceme simple or slightly compound, its axis pubescent; 
fruits 8-10 mm. long, about 7 mm. thick, bluntly triangular, on 
stout pedicels 4 or 5 mm. long; seed sharply 3-angled. 

Dry rocky hillside. Fort Henderson, Kingston Harbor, Ja¬ 
maica (A^. L. Bntton & Arthur HoUtck, March 2, 1908, no. i8i6\ 

3. Terebinthus simplicifolia (DC.) 

Bursera simplicifolia DC. Prodr. 2 : 78. 1825. 

Frequent on dry hillsides near the southern coast of Jamaica, 
becoming at least 13 meters high. 

4. TerebinthttS glauca (Griseb) 

Bursera glauca Griseb. Cat. PI. Cuba 66. 1866. 

Cuba. 

5. Terebinthus angustata (Griseb.) 

Bursera angustata Gnseb. Cat. PI, Cuba 65. 1866. 

Cuba. 

6 . Terebinthus inaguensis (Britton) 

Bursera inaguensis Britton, Bull. N Y. Bot. Gard. 3 : 443. 1905. 

Bahama Islands, from Eleuthera and Great Guana Cay to 
Inagua. 

Combs 4.34., from Calidta, Santa Clara Province, Cuba, resem¬ 
bles this very closely, more closely than it does T. angustata. 

7. Terebinthus Nashii sp. nov. 

A tree about 3 m. high with nearly smooth terete twigs, 
glabrous throughout. Leaves 1-3-foliolate, the slender petiole 
S-15 mm, long, somewhat glaucous; leaflets linear-oblong, nar¬ 
rowed at the base, obtuse or acutish and mucronulate at the apex, 
3-5 cm. long, i-i.S cm, wide, pale green, very indistinctly veined 
on both sides, chartaceous; fruiting inflorescence short, few- 
fruited, 2 cm. long or less; fruits 6-7 mm. long, nearly as thick 
as long, borne on short stalks, 2-5 mm. long, the calyx persistent 
at their bases. 
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CSsaaives to La Hotte Roch^e on road to Terre Neuve {Gto, 
^ < 5 * Norman Taylor, August 12, 1905, no. 1559). 

4. PASSIFLORA CILIATA Ait. 

TSis species was described in 1789 (Hort. Kew. i: 310) from 
I^aato cultivated by Mrs, Norman, who introduced it into England 
fbsm. Jamaica in that year. In the Botanical Magazine, plate 288, 
published January ist, 1795, Curtis remarks that he saw it during 
tbc latter part of the preceding summer with great profusion of 
fiowen in several collections, and the figure given by him at this 
place was made from a plant in the collecbon of Mr. Vere. 

This beautiful passion-flower seems to have been much mis- 
underatDod by subsequent botanists. It appears to be confined 
natural^ to the island of Jamaica, where Mrs. Britton found it in 
March, 1908, in quantities along roadsides through the hills near 
Bulttrode, parish of Westmoreland, growing with P. foetida. 

The plant has been supposed to be a variety of P. foettda, and 
has been so ranked by a number of authors. Grisebach, in Flora 
of the British West Indies, however, regarded it as specifically dis¬ 
tinct, but apparently erred in attributing it to the Bahamas as well 
as to Jamaica. It has not been found in the Bahamas during any 
erf* our extensive explorations of that archipelago. So far as one 
pan see, Grisebach was quite justified in maintaining it as a species 
distinct from P. foetida. 

5. BIDENS PILOSA L. 

This species was founded by Linnaeus (Sp. PI, 832) in 1753 on 
the “ Bidens latifoha hirsutior semine angustiore radiato " of Dil- 
lennia Hort. Eltham. 51.//. 4.3. f 51. The name has since been 
by many authors for a very common and well-known tropical 
weett and often with the remark that it is not pilose. Dr. Gray 
aucaKbed that the figure of Dillenius might really have been made 
(ioaa a plant of B. frondosa. During repeated trips to the West 
liMiv I have looked closely at a great many individuals of this 
wc«dy plant but never could find any pilose ones until this spring; 
liK species is usually almost or quite without trichomes. But at 
BCMieague, Parish of St Ann’s, Jamaica, in April, 1908, I noticed 
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with great interest a roadside ditch full of these plants, some 
densely pilose all over, some essentially glabrous I could not 
see at the time of collecting nor have I been able to see from 
further study of the dried specimens any other difference what¬ 
ever in the two races Both aie rayless, have identical aehenes 
varying from 2 to 4 with awns relatively of the same length, 
leaves of the same shape and textuie and involucral scales alike 
From the environment and occurrence there was nothing to pre¬ 
vent one coming from the seeds of the othei The plants as here 
observed are not as stout nor as large leaved as the figure of Dil- 
lenius The typical lace of Btdens ptlosa L is then well named, 
but it IS apparently rare 

Btdens leiicantha (L ) Willd published by Linnaeus as Coreop¬ 
sis leucantha (Sp PI ed 2 1282), also a very common tropical 
weed, has sometimes been regarded as a vaiiety of B ptlosa It 
has white rays often i 5 cm long, and in life appears veiy different, 
but herbanum specimens from which the rays have fallen are 
often difficult to place It commonly glows with the glabrous B 
ptlosa, but perhaps more frequently in separate patches and in the 
West Indies one frequently sees large areas inhabited by the one 
to the exclusion of the other At Kempshot, near Montego 
Bay, Jammca, they grew together m a small garden and I was 
able to study them side by side, here B leucantha had the invo¬ 
lucral scales spreading at flowenng time, while those of the glab¬ 
rous B ptlosa were erect I am inclined to regard leucantha as a 
distinct species There is a race with undivided leaves 

6 THE GENUS MALACHE B VOGEL 

Malache scabra was proposed by B Vogel (Trew, PI Select 
50 pi go 1772) as the name of a mangrove swamp shrub 
common nearly throughout the West Indian region, subsequently 
called by Cavanilles (Diss 3 1^6 pi 46 f i 1787) Petvoma 
sptcata,md by Swartz (FI Ind. Occ a 1215 1800) Pavoma 

racemosa Trew ates pre Linnaean names for the plant, and gives 
a detailed descnpbon and a beautiful illustrabon of it, especially 
referring to Sloane, Hist Jam 221 pi zjg f 2, Sloane’s de¬ 
scription and illustrabon are unmistakable for the species Lin¬ 
naeus does not appear to have had any name for it 
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Pavoma Cav. has as its type species P. spimfex Cav. After 
stud}i 4 ag quantities of this and of Malache scabra, both in the field 
and ift the herbarium, I am confident that they should not be 
included in the same genus, inasmuch as they differ too widely in 
the floral and fruit-structure and in habit; only the most artificial 
classification can retain them as congeneric. 

Malache scabra is a typical shrub of coastal swamps from 
Florida southward through the Caribbean region to Central 
America, Colombia, Trinidad, and Brazil, and is recorded as grow¬ 
ing as far south as Peru on the western side of South America. 

Having seen much of this species along mangrove swamps, 
nearly or quite always within the tidal influence at high water, I 
was surprised and interested while exploring the high rocky 
“ Cockpit Country ” of Jamaica with Mr William Hams in Sep¬ 
tember, 1907, to find a similar plant on hills in wet woods in the 
vicinity of Troy, reaching altitudes of at least 600 meters. Mr. 
Harris had collected fruiting specimens of it the year before, and 
had noticed its resemblance to the coastal shrub; Professor Urban 
has recently described it from these specimens {Hands p4S7), as 
Pavoma raceinosa var. troyana (Symb. Ant. $: 530. 1908). I 

obtained additional specimens both in flower and fruit in 1907 
{BrittOH 5//) and from field studies made then in comparison with 
Malache scabra I am convinced that this “Cockpit Country” 
plant is specifically distinct, and to be called Malache troyana ; 
it has broader involucral bracts, much broader and differently 
shaped carpels, the anther-bearing part of the .stamen-column pro¬ 
portionately shorter, and the fruiting peduncles are shorter and 
stouter. The plant is tall and slender and sometimes approaches 
the form of a small tree up to 4 or 5 meters high. 

NSW York Botanical Gardim 
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stance of suitable material and form, such as a copper wire, is bent 
slightly and released immediately it will quickly resume its original 
shape , but if bent too much or kept bent too long it will remain so.) 

In New England and southern New York, to which the fol¬ 
lowing discussion will be chiefly confined, the modification of plant 
environments through human agency has come about chiefly in 
the following six ways 

Trees of a forest destroyed by fire, lumbering, etc., and 
allowed to grow up again without delay. Forest fires of course 
occurred more or less before man existed, but their frequency has 
been so greatly increased by civilization that they may now with¬ 
out serious error be regarded as one of its effects. 

B. Trees removed and then kept down by repeated mowing, 
burning, grazing, or trampling, as in hay-fields, railroad rights- 
of-way, pastures, lawns, roads, and paths. 

C. Original vegetation all or nearly all destroyed and soil 
disturbed, as in cultivated and abandoned fields, embankments, and 
excavations. Similar conditions are sometimes, though rarely, 
brought about in a natural way by landslides, etc 

Z 7 . Foreign matter added to the soil, as in gardens, barnyards, 
waste places, railroad yards, and ballast grounds. 

£, The amount of water changed, as in drained marshes and 
swamps, irrigated lands, ditches, and artificial ponds. 

F. Entirely new substrata provided, such as roofs, walls, 
wharves, pavements, and refuse and artificial substances of aU 
kinds. 

The plants which follow treatment A are practically all native 
in the adjacent undisturbed forests or elsewhere in the vicinity, and 
those of £ are also usually native, within a few miles at least 
After B and C, European weeds are numerous, if not in the mt'- 
jority. The plants of B are nearly all exotics, and those of F are 
mostly cellular cryptogams of very wide distribution.* 


* For the names of some of them see Meyen, Gnindriss der FflanzengeograpUs, 
87-92. 1836 (or pages 73-78 of the English translation, 1846). The alleged new 

species of fnngi which hare been described m the last few yean from snch places as " a 
box where acetic acid had been spilled,” and “ among grasses where cc^ ashes had 
been lying,” as well as the nnmeroift naUve fungoos parasites of exotic plants, are also 
to be classed here. 
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The plants of the various unnatural habitats created in the 
manners above indicated may also be classified as follows : 

I Species undoubtedly indigenous in our forests, which spring 
up quickly in clearings and to a lesser extent in other unnatural 
places, and tend to restore them to their original condition. 

2. “ Fireweeds,” or species especially charactenstic of recently 
burned woodlands, gradually disappearing with the process of re¬ 
forestation. Some of them are herbs, some shrubs and some 
trees. If reforestation is prevented, as in case B, some of the fire- 
weeds are apt to remain and behave like ordinary roadside or 
introduced weeds. There are probably hardly more than a score 
of typical fireweeds in the northeastern states, but very little is 
known as yet of their origin and history. Lists of such plants for 
various northeastern localities have been published as follows : 

Dawson, Am. Jour Sci. II. 4: 164-166. 1847. (Nova 

Scotia.) 

Thoreau, Maine Woods, appendix. (There are several editions, 
so it IS hardly worth while to give date and page) 

Prentiss, Bull. Torrey Club lO: 44. 1883. (Adirondacks.) 

Chickenng, Hot. Gaz. 9: 193-194 1884. (Maine.) 

Sargent, Tenth Census U. S. 9: 492, 497, 502-503, 510, 558. 
1884. 

Fernald, Trans. Mass. Hort. Soc. 1905: 11 1905 

Chittenden, U. S. Bureau Forestry Bull. 55. 21, 37-38, 50- 
51,67-70. 1905. (New Hampshire.) 

3. Species native in naturally treeless or sparsely wooded dry 
areas in the same general regions, and therefore well adapted to 
such unnatural habitats as those under the second head. The 
naturally treeless areas of this part of the country, other than those 
of the seacoast and high mountains, are very imperfectly under¬ 
stood. The principal ones seem to be the " sand-plains ’’ of the 
less elevated parts of New England, and the “ Hempstead Plains ’’ 
of Long Island, which resemble in aspect some of the western 
prairies. Existing botanical literature gives very little information 
about such places. Two lists of New England sand-plain plants 
were published in 1903 ; one by J. W. Blankinship (Rhodora 5 : 
128, 129) for eastern Massachusetts, and one by W. E. Britton 
(Bull. Torrey Club 30: 581-585) for southern Connecticut. Dr. 
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Blankinship’s list is rather fragmentary, Dr. Britton’s includes a 
number of introduced species, and neither is as sharply limited as 
it might have been. The flora of the Hempstead Plains, which is 
somewhat similar, has never been published, but it seems to com¬ 
prise about 8o native species of vascular plants 

4. Species undoubtedly native in open woods, pine-barrens or 
prairies farther south and west, which have probably come into the 
northeastern states only since the clearing away of most of the 
forests has destroyed much of the humus and made the summers 
warmer. To this class probably belong a number of species of 
Compositae, Leguminosae, Crataegus, etc, but it would be diffi¬ 
cult to specify any particular species. 

5. Species which grew in Indian clearings before the white man 
came, so that it is now impossible to determine where they are 
really native. There is not much on record about these in the 
parts of our country which have been settled the longest. Phyto¬ 
lacca decandra is supposed to be one of them, and a few others of 
southern distribution are mentioned in Mohr’s Plant Life of Ala¬ 
bama, page 54. Such plants are mostly to be looked for in the 
first three classes of unnatural habitats, and they cannot be very 
numerous. 

6. Species not included in any of the five foregoing classes, 
supposed to be native in the eastern United States, but apparently 
confined to unnatural habitats, and behaving like introduced plants, 
from which they are to be distinguished in most cases only by docu- 
mentaiy evidence. These will be discussed at length forther on. 

7. Weeds naturalized from foreign countries, where most if not 
ail of them have been accustomed to unnatural habitats for cen¬ 
turies. These occupy habitats of class D almost to the exclusion 
of natives, are very common in C, less so in B, rare in A, and are 
wanting in perfectly natural habitats. The number of weeds cer 
tainly known to have been introduced into this country is quite 
large, constituting at present in the northeastern states about 20 
per cent, of the angiospermous flora.’" 

8. Exotic plants which grow spontaneously for a time, but are 

* For an interesting discussion of some planU of this and the next class see Fem- 
ald’s lecture on "Some recently introduced weeds’’ (Trans. Mass. Hort Soc. 1905 ! 

11-23. 1905). 
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not sufficiently ads^ted to our conditions to spt«ad. These, often 
designated advendve or fugitive plants, ♦ arc confined chiefly to 
habitats C and D, especially the latter. 

9. Cultivated plants, which are unable to compete with those 
in the other groups, and grow only where they are planted and 
protected by man, as in fields, gardens, hothouses, flower-pots, etc. 
In the northeastern states probably nine tenths of the species of 
this and the two preceding groups are of European origin. 

It is with class 6, the native weeds, that we are chiefly con¬ 
cerned. A few lists of such plants for various parts of the eastern 
United States and neighboring territory have been published as 
follows: 

New Brunswick: Ganong, Bot. Gaz. 36: 432, 435. 1903; 

42: 89-90,98-99. 1906. 

Maine : Thoreau, Maine Woods (appendix). 

Vermont: Brainerd, Jones, & Eggleston, FI. Vt. 94. 1900. 

Massachusetts: Blankinship, Rhodora 5: 128, 135. 1903. 

Pennsylvania : Harshberger, Bull. Torrey Club 31 : 152-155, 
156-158. 1904. 

Michigan : Beal, 5th Rep. Mich. Acad. Sci. (Mich. Flora) 27. 
1904 ; F. B. H. Brown, Bot. Gaz. 40 : 277. 1905; Transeau, 
Bot. Gaz. 40 : 435, 438, 440-441. 443 - 444 . 446 - 447 - ipoS- 
Illinois: Brendel, Flora Peonana 36. 1887. 

Virginia : Kearney, Contr. U S. Nat. Herb. 5 : 407-409, 
472. 1901. 

Tennessee: Gattinger, FI. Tenn. (ed. 2) 13-14. 1901. 

Georgia: Harper, Bull Torrey Club 27 : 327-328,329,421. 
1900; 30: 338. 1903; Ann. N. Y. Acad. Sci. 17: 114-116. 
1906. 

Alabama : Mohr, Contr. U. S. Nat Herb. 6: 64 (near top), 
65 (middle). 1901. 

Mississippi and Louisiana; Lloyd & Tracy, Bull. Torrey 
Club 28 : 83. 1901. 

It happens, however, that in all or nearly all of the lists just 
cited there is more or less admixture of exotics or of undisputed 
natives, or both. To illustrate therefore just what kind of plants 
I would call native weeds I ofler the following examples, which I 
• See m thii connectioa Mohr, ConU- U. S. Nat Herb. 6 i 53-56- 1901. 
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have obseived in southern New England (mostly in Southbndge, 
Mass, and neighboring towns) and the western half of Long 
Island Those to which interrogation points are prefixed may 
possibly belong to some of the eight other classes mentioned above, 
but they are mentioned to attract attention and invite discussion, 
by which their status may perhaps be settled 


} X"! tgta vtrgtnua (L j Willd 
Lactuca tauadenstt L (and perhaps 

Achillea Millefolium I 

Bidens from iosa I (tnd perhaps others) 

Gnaphahum obtutifolium L 

An ipk ilu margin/uea (L ) B &H 

£rfgeron ramosus (Walt ) B S P 

1 eptiloM c ma tense (I ) Bntton 

Aster Movie Angltae L • 

‘ 7 imineus I am 

Uffusus Alt (and several others) 
Euthamiagt imim/olta (L ) Nutt 
‘ e irolintana (I ) Greene 
(and intermediate forms) 

Sotiiigo eanaiensis I 
< nemoralis Alt 
(and some others) 

X inthium spp 
Ambrosia tnfida L 

' artemisiaefolia L 
Lobelia injlata L 
Specula)laperfoliata (L ) A Dt 
Sambuius canadensis 1 f 
tfoustonia coerulea L 
? Flantago major L 

“ Xugelit Decne 
Lisiaria canadensis (L ) Dnmont 
Jlysanlhetgratioloides (L ) Beatb 
Mesiiha canadensu L 
1 Koellia tnrgtntana (L ) Bntton 
Prunella vulgaris L 
Verbena urticcufolia L 
Convolvulus Sepium L 
Ateleptas rj riaca L 
? Comus candiditsima Manh 
7 Phbmnium capiUaceum (Michx ) Raf 
Knetffiapumtli (L ) Spach 


Oenothera biennis L (and others) 
Isnarita palustris L 
Viola (many species, especially the acau 
lescent blue flowered ones) 

Hypericum m i ulitum Walt 
mu’ilufH L 

idrothra genti inoi ies L 
Celastrui scan lens L 

> Rhus typhin i I 
Euphorbia macula/1 1 

‘ Preslii Guss 
Acalypha U) giiitca I 
‘ gr miens Gray 

> Polygala verticillata L 

Oxihs (the yellow flowered ones) 

"> Lespeieta (several species) 

Cassia m irylandica L 
Chamaeoista spp 
Crataegus (many species) 

Agtimeni i spp 

Potentilla simplex Micbx (and others) 

? Ftagarta vtrginiana Duchesne 
7 ' americana (loiter) Britton 

Kubus spp (numerous blackbemes) 
lepidium vtrgintcum L 
Car iamine hirsuta L 
Ranunculus abortivus L 
7 inemone cylindnca Gray 
Stlene antir) hina L 
7 Poljgonum aviculare I 
eiectum L 

" pennsyR/antcum L 

7 “ Hydropiper L 

7 > sagUtatum L 

" scandens L 

7 Rumex Acetosella L 
Ortica gracilis Ait 
7 Sdltx discolor Mnhl (and others) 


i868, Allison, Auk 


•SeeTorreyay 173 1907 

t See Gray, Am Nat x 493-44 *867, a 38-39 
ai 473 1904 • Harper, Ann N Y Acad Sci 17 154 1906 
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Suynnckium (aereral speciei). 

? Smilax rthmdtfolta L. 

? Junnu effmstu L. 

“ margtHaita Roitlc. 

? bufonxml^ 

“ ttnuu Willd. (and probably 
others). 

? Spirodtla polyirkna (L.) Schleid. 

? Cartx Utrtda Wahl. 

? “ paUttcetu'V. 

“ fatucacta Willd. 

? “ Schk. (and probably 

a few others). 

7 Ftmhrtstylu autumnaKt (L.) R. & S. 
Eltoekaru oi/usa (Willd ) Schnlt. (and 
perhaps others). 

? Cyftnu JUiculmu Vahl. 
bragroituptehnaeta (Michx.) Stead 


Eragroihs Emrskii SchnuL 
Agrot/is kiemalu (Walt.) B S. P. 

? Sporebobu vaginatflorus (Torr.) Vosey. 

7 Anstidagraaht Ell. 

" dickotoma Michx. 

Afttkbniergta mexteana (L.) Trin. (and 
perhaps others). 

Ckaetockloa spp 
Pantfum (several species). 

7 SyHtktruma tangumalt (L.) Nash. 

“ fihformt (L.) Nash. 
Paspalum utateum Micbx (and perhaps 
others). 

7 Andnpegen spp 

7 Jtmtperut lommunii camadtnsts Ixnid.* 
7 EfHtstlMiH arvtnst L. 

7 Botryckxum obltquxtm Mnhl. (and some 
allied forms). 


In the southeastern states there are many other species in the 
same category, and a complete list would probably include some¬ 
thing like lo per cent, of the species of flowering plants supposed 
to be indigenous in the eastern United States. How to treat 
these plants in phytogeographical works is therefore an important 
question. 

If they are indigenous, but nowxonflned to unnatural habitats, 
the first inquiiy that suggests itself is: where did they grow a few 
hundred years ago, when their present habitats did not exist? 
Unfortunately, New England and New York were pretty well 
settled before botany became a science, and by the time Amer¬ 
ican botanists began to study vegetation, rather than plants merely, 
there were nearly as many roads, pastures, clearings, etc., as there 
are today, so early botanical literature throws little light on the 
subject. Several explanations have been suggested, and each 
may account for some spedes, but none will satisfactorily cover 
all cases. 

In the first place, it seems to be a common belief among those 
northeastern botanists who have gpven any thought to the matter 
that in prehistoric times all our native weeds occupied natural 
openings in the forests, which have now been completely obliter- 

* See U. S. Forestry Boll. 55; pi, S /• *9«>S- TW» « shrubby form of 

Jmniptrut communU, which has Rone by several different names in recent years. 
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ated, and that the multiplicahon of cleanngs has given these plants 
opportunity to become widely disseminated The chief objection 
to this theory is that the only naturally treeless areas in New 
England and New York (as far as can be ascertained from botan¬ 
ical literature) seem to be bodies of water marshes, meadows, 
sand plains, dunes, high cliffs, and mountain summits , * and few 
if any of the plants in question belong to such habitats But 
even granting that theie could have been natural openings of a 
kind which no longer exist in their original form, if all our native 
weeds inhabited them their flora must have been far richer in pro¬ 
portion to area than that of any other habitat known in the east¬ 
ern United States today, which is incredible 

It would seem theiefore that the only possible explanation for 
most of these species is that they have originated in some manner 
or other in the last few centunes, as I ventuied to suggest m the 
case of some Georgia weeds not long ago t Some of the species 
in question may even have originated within the last fifty years or 
so for it IS scarcely conceivable that all the new species of Aster, 
Vtala, Oataegus, Rubus etc which have been descnbed from un¬ 
natural habitats in i ecent years could have been overlooked by the 
botanists of a century ago if the plants existed then Our herbaria 
do not help us much in this particulai, for specimens more than 
fifty years old are very rare, and almost never cited in the descrip¬ 
tions of new species 

There is more than one way of accounting for the modem 
ongin of some of these speaes Dr Brainerd J has sagely sug¬ 
gested that the great multiplication of species of Vtola, Crataegus, 
Pamcum, etc , is chiefly due to increased opportunities for hybridi¬ 
zation , which seems to be a modification of Kemer s § theory that 

* According to Thoruu the only openings in the Maine woods, aboat the middle 
of the xgth centniy, were nvers and lakes, bams and cleanngs, mountain summits, and 
perhaps a few meadows The few plants of this class mentioned by him grew in 
bums and cleanngs There are some eridences of about two square miles of dry land 
natnrally treeleu among the Adirondacks in Hamilton Co , N \ , 1,855 above 
sea level (see field & Stream za 490 Oct 1907, and the West Canada Lakes to 
pographic sheet of the U S Geological Survey), but there seems to be nothing on 
record about its flora 

f Ann N Y Acad Sci 17 116 1906 

i Rhodora 8 10 1906 

{ Pflansenleben a 582-58S 1891 (Foglish translahon, "Natnral History of 

Plants ’ a S9S-^ ) 
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all species now living originated by hybridization. But although 
the occurrence of natural hybrids has been demonstrated in some 
of the genera listed and strongly suspected in others,* hybridi¬ 
zation would hardly increase the number of species ten-fold in 
Crataegus for instance in so short a time And some of the genera 
are still so small that the possible hybrids in them must be very 
limited in number 

For the large number of cases still unexplained we shall prob¬ 
ably have to fall back on the mutation theory, as being the only 
other one which explains the sudden origin of new forms. Only 
a few well-authenticated cases of mutation have hitherto been de¬ 
tected, and there is still considerable diversity of opinion as to the 
cause of the phenomenon. De Vries seemed to think that each 
species passes through periods of mutation at long intervals, and 
that his epoch-making discovery was largely due to the fact that 
he happened to have a mutating species of Oenothera under care¬ 
ful observation just at the critical period MacDougal has suc¬ 
ceeded in inducing mutation, or something that looks very ihuch 
like it, in the same genus by artificial means, and from this he 
infers that the cause of mutation may at least in some cases be 
external to the plant.t Blannghem seeks this external cause in 
mechanical injuries (such as cutting the stem) at the time of 
maximum vegetative activity.^ This seems quite plausible in 
view of the fact that de Vries’s Oenotheras are said to have grown 
in a field which was cut over sometimes, and most of our meadow 
and roadside plants get similar treatment every year. 

Although the writer does not claim to be familiar with the 
physiological aspects of the mutation theory or theories, it seems 
to him perfectly reasonable to suppose that change of environment 
alone may be a sufficient cause, or stimulus, of mutation, or at least 
of rapid evolution. Indeed it is more than likely that all evolu¬ 
tionary changes (other than hybridization) in the vegetable king¬ 
dom have been preceded by changes of environment. Geological 
history confirms this view, for one of its most prominent features 
is the great difference in the organisms of successive periods, the 

•See MecDougal, Hot. Gai 43: 57 - * 9 o 7 - 

t See Yewbook, Cvnegie Inst 5 • 1*9. 1907. 

i MntaUon etlmumBtismes. Pens, 1907. 
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intervals between which were marked by gieat and rapid changes 
on the earth s surface * Another circumstance w hich points to 
the same conclusion is that closely lelated speaes do not usually 
occupy the same habitat, as every expeiienced held uoiker knows f 
An extremely significant point is that no case of mutation 
seems to have hitherto been detected in any species whose envir¬ 
onment has not been disturbed by avilization All plants now 
being studied which give promise of mutabon phenomena are 
either weeds or cultivated plants Probably no species can come 
into close contact with civilization for any length of time without 
being more or less modified sooner or later As Dr H J 
Webber said about ten years ago J “ No instance is known of 
a plant being long under cultivabon and not furnishing several 
vaneties 

Most of our introduced weeds, or rather their ancestors, doubt¬ 
less expenenced the same change of environment in the Old World 
centuries ago that our native weeds have in more recent times , 
and the first step in the economic development of every one of our 
culbvated plants which is no longer known in the wild state must 
have been the creabon of a new environment for it, purposely or 
otherwise 

Against the comparatively sudden origination of new forms 
under the pressure of changed environment might be urged the 
often ated expenments of European botanists who have trans¬ 
planted alpine plants to lowlands and vice versa without producing 
any permanent or inheritable vanations theieby The answer to 
this IS that probably such expenments have not been conbnued 
long enough For all we know, a centuiy or more of exposuie to 
different conditions may be necessary in most cases to start muta¬ 
bon, or “bleak the type, as Dr Webber puts it Some speaes 
are doubtless more susceptible than others § and those expen- 

* See the pepeis by Dill, King, LeConte, and White, ated below 
t See in thii connection Abrami, Saence II as 836-838 22 D 1905 

t Yearbook U S Dept Agr i8g6 103 1897 

{ This might be inferred from the fact that in the foregoing list such large families 
as Gentianaceae, Encaceae, Umbelliferae,Orcbidaceae, and Liliaceae are not represented 
at all, and some others veiy spanngly in proporUon to their numbers Wood) plants 
must change more slowly than herbs, and this is perhaps one reason why the speaes of 
CnUaegus and /tutus hare not been greatly multiplied by systemaUsts until lately 
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mented with might have happened to be among the least 
susceptible. 

Another important point to be considered is that if our native 
weeds have sprung into existence in modern times, they should all 
be closely related to species that are undoubtedly native. This 
indeed seems to be true in most cases; and the rest deserve 
further investigation. It seems very likely that in this class of 
plants we may have many examples of polygenesis, i. e , of a single 
species originating independently at several or many different 
places; a phenomenon whose possibility was denied by Darwin 
and some of his successors * 

The suggestion that mutation may be induced by civilization 
is not exactly a new one, for premonitions of it have appeared in 
one form or another in the writings of botanists and zoologists 
several times in the last few years, t and one occasionally hears 
interesting rumors about it from persons who have not ventured to 
put their ideas on the subject into print; but it does not seem to 
have attracted much attention yet, especially among systematists, 
many of whom are going right on describing “ new species ” from 
unnatural habitats without inquiring into their history or making 
any distinction between them and species which are truly indig¬ 
enous to our primeval forests, t 

To admit the modern origin of native weeds would simplify a 
number of vexed problems, and put an end to many of the fruitless 
discussions of the indigeneity of certain species which have been 
going on in some of our botanical journals. § It would also partly 
explain the greater richness of the herbaceous flora of Great 

•See Clements, Bot. Suit. Neb. 7. 68-77. 1904; Research methods in ecology 
230-332. 1905. 

tSee Dunn, Jour. Bot. 40: 359. 190a; Spalding, Plant World 10. 140 Je 
1907: Cockerell, Science II. 18 : 72-73. 19 JI 1907. 

t As recently as August, 1907, a prominent systematist has published the following 
statement (Jour. Bot. 45 : 290): “The origin of these many forms [of Cra'aegm in 
North Amenca] I cannot pretend to account for. The theory that they are hybrids of 

recent origin, howeter, can hardly be accepted.” • 

{In one magazine alone, the Journal of Botany, I have nobced discuuioos of this 
kind (mostly relating to British planU) at the following places in the lost twelve 
vojumes: 34: 201-204. 1896; 37: 35 ®- 358 . 1899 : 40: 356. 1902; 411 I 4 <-I 42 , 
150-154, 285, 289-29a 1903; 43: 8 »- 94 - > 9 <«! 44 = *38-142, 207-213, 39a 
1906. 
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Britain, New England, etc, as compared with more newly and 
thinly settled regions of equal area and diversity For in these old 
countries few if any native species have yet been completely 
exterminated, while the flora has been greatly augmented by the 
species which seem to have been produced to meet the new condi¬ 
tions of environment, to say nothing of introduced species, which 
must have originated in a similar manner somewhere else. 

Furthermore, it will be noticed that the list given contains the 
names of the genera which in the past decade or two have fur¬ 
nished the most employment for species-makers in this part of the 
world; such as Achillea, Btdens, Aster, Viola, Euphorbia, Oxalis, 
Lesptdeza, Chamaecnsta, Rubus, Agrtmonia, Polygonum, Saltx, 
Sisyrinchium, Stnilax, Juncus, and Panicuni By analogy we may 
expect some of the other genera to prove equally polymorphous 
before long. European botanists have long been having similar 
troubles with Hteracium, Crepis, Centaurea, Ctrsium, Campanula, 
Galium, Orobanclic, Euphrasia, Euphorbia, Astragalus, Tnfolium, 
Rubus, * Rosa, Potentilla, Saxifraga, Ranunculus, Fumana, Ery¬ 
simum, Silene, Dianthus, Crocus, Carex,^ Festuca, Poa, Avena, and 
numerous other genera, and doubtless for similar reasons. 

Such plants as these, however interesting they may be to the 
horticulturist, economic botanist, evolutionist, and laboratory 
worker, have no place in a description of the natural or primeval 
v^etation of the country, and their study can throw but little 
light on the pre-historic development of the native flora, which is 
one of the chief concerns of the phytogeographer. Their number 
will probably continue to increase as long as the population of the 
earth increases, and when they are desenbed it would seem desir¬ 
able to keep them by themselves, like cultivated plants, instead of 
cumbering the pages of our manuals with them, to the confusion 
and despair of the average botanist. In the present state of our 
knowledge it may seem impossible to make a sharp distinction be¬ 
tween native weeds and members of the original flora; but authors 

*The perplexiues of this genus in Enrope are so great that English botanists have 
inrented a speoal name, ■■ batologists,” for those who study it most 

t Care:!, although one of our largest genera, has not furnished as many “new 
species” in the Eastern United States in the last fifty years as sereral formerly much 
smaller genera have. May this not be correlated with the fact that very few of our 
Canca are found in unnatural habitats? 
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of new species hereafter might at least do a great service to their 
successors by describing the habitats as explicitly and systemati¬ 
cally as possible in every case. Habitat has been almost univer¬ 
sally regarded by systematists as a matter of minor importance, or 
ignored entirely; but inasmuch as it represents the combined ex¬ 
pression or resultant of geological history and all the properties 
and adaptations of the species, its importance cannot be over¬ 
estimated.* 

The following works (most of which have not been mentioned 
in the foregoing pages), together with the references given in some 
of them, bear more or less directly on the subject under discussion.f 

Blarlnghem, Louis. Mutation et traumatismes. 1-248. pi. 1-8. 
Pans, 1907. (From Bull. Sci de la France et de la Belgique, vol. 
41.) Reviewed by W C. W[orsdell] in Jour Bot 46: 201-203. 
Je 1908. 

Dali, W. H. On a provisional hypothesis of saltatory evolution Am. 
Nat. II: 135-137- Mr 1877 

Dawson, J. W. On the destruction and partial reproduction of forests 
in British North America. Am. Jour. Sci. II. 4; 161-170. S 
1847. (Deals especially with succession of vegetation in burned 
areas ) 

Dunn, S. T. Origin of the deadnettles in Britain. Jour. Bot. 40: 
356-360. O 1902 Discussed by E. S. Marshall in the next 
number (390-391). 

Dunn, S. T. A preliminary list of the alien flora of Bntain. 1-30. 
1903 (Not seen.) Reviewed in Jour. Bot. 41 : 141-142. Ap 
1903 ; and discussed by H. J Riddelsdell in same, 43 ; 89-94. Mr 

1905. 

Dunn, S. T. Alien flora of Britain, i-xiv + 1-208. 1906. (Not 

seen.) Reviewed by H. J. Riddelsdell in Jour. Bot. 44 : 138-142. 
Ap 1906 ; and discussed by E. S. Marshall in same, 207-213. Je 

1906. 

*In this connectioD psges lo-ll of Dr. B. L. Robinson’s address on “The prob¬ 
lems of ecology” (read before the “Congress of Arts and Science” in St. LonlslW 
1904, and repnnted in 1906 from the fifth volmne of the proceedings of the Congress) 
are well worth leadmg. 

-f- Some of these I have seen only in the library of the Steten Island Association of 
Arts and Sciences. For the privilege of ezamming most of the remainder 1 am in¬ 
debted to the New Ywk Botanical Garden. 



360 Harper: Native weeds and their probable origin 

OUbert, B. G. A note onhybnds. Jour. Bot. 41 : 348-359. O 1903. 
(Refers to Rubus mostly.) Discussed by E. S. Marshall in the 
next number (379). 

Gray, Asa. The pertinacity and predominance of weeds. Am. Jour. 
Sci. III. 18 : 161-167. 1879. (Reprinted in his Scientific Papers 
a: 234-242. 1889.) 

Halsted, B, D. American and English weeds compared. Plant World 
3: 171-173. N 1900 

King, Clarence. Catastrophism and evolution. Am. Nat. ii. 449- 
470. Au 1877. 

LeConte, Joseph. On critical periods in the history of the earth, 
and their relation to evolution, on the Quaternary as such a pe¬ 
riod. Am Jour. Sci. III. 14: 99 -ii 4 - Au 1877, Am. Nat. Ii: 
540-557. S 1877 

MacDotigal, D. T. Heredity and environic forces Science II. 37 : 
121-128. 24 Ja 1908. (Vice-presidential address, Section G, 

A. A. A. S.) 

Malinvand, Ernest. The species and hybnds of Mentha. (Trans¬ 
lated from the French.) Jour. Bot. 38: 171-174. Ap 1900. 
(See also Plant World lO: 139. Je 1907.) 

Rothrock, J. T. A nascent variety of Brunella vulgaris L. Contr. 
Bot. Lab. Univ. Pa. 1: 64-65. 1892 (See also Amer. Bot. 13 : 

21. S 1907.) 

Thoreau, H. D. The Maine woods. (Originally published in 1864. 
My copy is an i8mo, with 359 pages and an introduction, published 
by T. Y. Crowell & Co. of New York in 1906. The list of plants 
occupies pages 329-348 ) 

Webber, H. J. Influence of environment in the origination of plant 
variebes. Yearbook U. S. Dept, Agr. 1896: 89-106./. 16-23. 
1897. (A very interesting and valuable paper, which does not 
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Studies in North American Peronosporales—IIK New or noteworthy 
species* 

Guy West Wiison 

Albugo Tiiantbemae sp. nov. 

Sons hypophyllis, rotundis vel irregularibus, rarius confluen- 
tibus, immersis, promentibusque, subflavidis, i-io mm, latis, con- 
idiophoris cylindraceis, circa lo x 6 o[i\ comdiis subflavidis, brevi- 
ter cylindraceis, circa 8-io fi x 8-io ft, terminal;bus majoribus, 
circa 9-11 /i x 12-14 ;u, membrana fayalina, ad medium annulo 
dncta ; oosporis in foliis hospitis, globosis, 60-80 fi diametro, epi- 
spons brunneis, regulariter vel irregulariter reticulatis, areolis circa 
4 fi latis. 

Son hypophyllous, rounded or irregular in outline, rarely con¬ 
fluent, rather deep-seated, prominent, yellowish, i-io mm. ; con- 
idiophores cylindric, about 10 x 60 /«; conidia short-cylindric, 8- 
10 fi X 8-10 fi, the terminal larger, 9-1 1 fi x 12-14/1, membrane 
hyaline, with an equatorial thickening, contents light yellow, 
oospores produced in the leaves of the host with the conidia, glob¬ 
ular, 60-80 /i, averaging about 70 n, epispore dark brown, rather 
closely and shallowly reticulate, areolae regular or irregular, 
about 4 /i. 

Type in herb. Wilson, and duplicates of the same collection 
in herb. Underwood and the herbarium of the New York Botan¬ 
ical Garden. Collected by E. O. Wooton near Las Cruces, New 
Mexico, on Trianthema Portulacastrum L, 

This species stands between Albugo occidtntalis and A. platen- 
sis, being distinguished from the former by its larger conidia, 
which are lighter in color and dissimilar in size, and by its larger 
and darker oospore, which is less regularly and more deeply retic¬ 
ulate ; and from the latter by its cylindric conidia with the mem¬ 
brane similarly colored throughout, and by its larger and less deeply 
reticulate oSspore. The conidia arc also quite similar to those of 
A. Tragopogonis but the oospores are not tuberculate. The host 
suggests an affinity with A. Portulacae, but the annulate, dissimi¬ 
lar conidia and the absence of the tubercles in the areolae of the 
oospore preclude such a relationship. 

* Presented before becUon G, A. A. A. S , at Chicago, Dec. 31, 1907, ai » New 
<w notewoitbr Peronoepoialei.” 
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Albugo Froelichiae sp nov 

Albugo Cladothrias G W Wilson Science II 27 207 1908 

(Hyponym) 

Sons hypophylbs vel m caulibus, superficialibus prominenti- 
busque, albis vel subflavidis subrotundis vel iriegulanbus, 1-3 
mm latis conidiophons subfusiformibus, elongatis, 12-18/1x70- 
85 /i conidiis subflavidis bievitei ellipbcis, teiminalibus minon- 
bus, globosis, 10-18 /I X 12-20/1, membrana subflavida,ad medium 
annulo cincta, oospons in foliis hospitis, brunneis, globosis, 45- 
80/1, epispoiis irregulariter vel legulanter leticulatis, areolis circa 
7 /i latis 

Son hypophyllous 01 caulicolous, prominent, supei ficial, white 
or light yellowish, rounded 01 irregular in outline, 1-3 mm , con- 
idiophores long, somewhat fusiform, 12-18/ix 70-85/i, conidia 
uniformly light yellow throughout, short elliptic, 10-16/1x12- 
18/1 the terminal smaller globose, the membrane with an equa- 
tonal thickening, oospores produced in the leaves of the host, 
globose, 4 S-b 0/i, averaging 70/1, epispore daik brown, rather 
opaque coarsely and 11 regularly, or even regularly reticulate 
aieolae about 7 /i 

Type in herb Wilson and duplicate in the herbanum of the 
New York Botanical Garden, collected by W H Long, at Den¬ 
ton, Texas, on Frotlicha gracths Moq 

On Amaranthaceae 

Cladothnx lanuginosa (Moq) Nutt, Kansas, Hitchcock 4.31, 
New Mexico, Wooton, Mexico, Birlandur 

Froeltclua campestns Small, Texas ♦ Long [Fungi Columb 
240^, “ on F flondiana (Moq ) Nutt ] 

Froeltchta gracths Moq , Texas * Long (type) 

Distribution Kansas to Mexico 

The present species is very closely related to A Bhti and A 
platensis, but is distinguishable from the former by its yellowish 
son and its yellow conidia, while it is easily separated trom the 
latter by its conidia, which are bnghter yellow, and never show 
the dark nng of that species The conidia also separate it from 
the precedmg speaes, to which it is closely related The conidio- 
phores are unique within the genus for their fusiform outline The 
oospores are very similar to those of A Blth but are larger in sire 
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Phytophthora Thalictri Wilsoft & Davis 
Material of this species collected by Dr. Davis later in the 
season than the type collection indicated that the species is rather 
well distributed over southeastern Wisconsin. Although a careful 
search was made in New York in the early summer and in Indiana 
in the late summer, the species was not found in either locality. 
Dr. Davis observed the germination of the conidia, which behave 
in the typical manner for the genus. 

Peronospora Cyparissiae de Bary 
This species is reported by T. A. Williams from South Dakota 
on Euphorbia glyptospcrma Engelm. and E. maculata L.* An ex¬ 
amination of this material shows the species in question to be 
Peronospora Euphorbuie Fuckel, the only species so far detected on 
North Amencan Euphorbiaceae. The two fungi in question infest 
widely separated sections of the old genus Euphorbia 

Peronospora Rumicis Corda 

The species has been recorded from North America on Poly¬ 
gonum azncularc L, P dumetorum L., and P, scandens L. European 
mycologists recognize two species of Peronospora on Polygonaceae, 
P, Rumicts Corda on Rutnex spp. and P. Polygom Thumen on 
Polygonum spp. The two fungi are separated by differences of 
both conidia and conidiophores P. Rumicts has conidiophores 3 
-6 times branched, with very short ultimate branchlets (2-4 p long) 
and broadly ellipsoid conidia (26-33/1 x 16-23 /0> while P. Poly- 
gonihas conidiophores more lax, 5-7 times branched, the ultimate 
branchlets long (6-12 /«) and often curved, and elongate conidia (30 
—40 /i X 15—20 fi). The latter species is rather widely distributed in 
the northern United States, while the former, so far as my own 
observations go, has not been substantiated by authentic material 
from our region, nor do any of the recorded hosts indicate its 
presence in North America. 

Peronospora arborescens (Berk.) de Bary 
In his report upon a collection of western Fungi Humef 
records Peronospora Corydalts de Bary on Argemo ne platyctra s 


* Bull. Torrey Qnb ig . 8a. 1891, 
fProc. D«Tenport Acad. Sci. 7 i 254. « 899 - 
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Coulter from Colorado. The close relationship between this and 
the usually recognized hosts of P. Corydalts gave the determina¬ 
tion an air of probability which might not have been questioned 
were it not for the fact that another species, P. ardorescens, is 
known in Europe and Asia on various species of Papaver. A 
careful comparison of the material in question with authentic Eu¬ 
ropean material of both the speaes in question shows that the 
American material belongs to P arborescens, a species not hereto¬ 
fore recorded for North America. 

Peronospora Floerkeae Kellerman 
This species has so far been recorded only from central Ohio 
and central Indiana. About the same time Dr. Kellerman collected 
the type material Mr. H. S. Jackson of the Delaware Experiment 
Station collected it in the vicinity of Newark, Delaware, and Mr. 
Holway collected it on the Wisconsin side of the Mississippi op¬ 
posite some Minnesota point. From these new records it ap¬ 
pears that the fungus and host are coextensive in range. 

Peronospora Nicotianae Speg. 

This species was originally described by Spegazzini from 
Buenos Aires on Nuotiana longiflora * and later recorded by him 
on various other species of the same genus from this general 
region. From Buenos Aires there has been introduced into 
California, Texas and northern Mexico NtcoHana glauca, upon 
which in 1885 Dr. Farlow collected a Peronospora in California. 
This material was determined and distributed as P. Hyoscyami de 
Bary and records of its occurrence published in this country and 
copied abroad.f The European species of Hyoscyamus appear to 
harbor two species of Peronospora, P. Hyoscyami and P. dubia, the 
first of which bears a superficial resemblance to our species, while 
the second would never be confused with it. Both, however, 
belong to Berlese’s section Intermediae, while our species belongs 
to the Dwaricatae. Evidently, then, the European and American 
species are distinct. A companson of our material with the de- 

* ReT. Argent. Hut Nat x • 36 l F 1891. 
t Bot. Ga* 10 : 246. 1885. Gardenen' Chron. II. g ; 211. 1891. 
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scription of Spegazzini’s species shows a close conformity thereto 
and leaves no doubt as to their identity, although no South 
American material is at hand for comparison. Judging from the 
origin of the host, it is not improbable that both host and fungus 
were introduced into the Southwest at the same time, although 
this is not one of the species recorded by Spegazzini as a host of 
PeroHospora Nicottanae. 

Inasmuch as the description of the species is rather inaccessible 
it is not unfitting to append a brief charactenzation : 

Hypophyllous, forming brownish discolorations on the leaves ; 
conidiophores erect, 250-500/1 X 10-12/1, 6 or 7 times dichoto- 
mously branched, ultimate branchlets 15-18/1 x 2-3 /i, divaricate, 
acute; conidia ellipsoid or ovoid, 18-20/1 x 9-11/i, very light 
violet; oogones globose, angled, hyaline, 80-IOO/1; oospores 
50-80/1, globose; epispore subopaque, closely reticulate, the 
areolae slightly elongate. 

New York Boianicai Garuin 
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New West Indian Lejeuneae 

Alfxandkr Wiuiam Evans 
(with plates 36-28) 

Students of the Hepaticae cannot help being impressed by the 
remarkable development of the Lejeuneae in tropical regions. 
Usually more than half of the species in any particular locality 
belong to this group, and many of the speaes are represented by 
numerous individuals The Lejeuneae have become adapted to a 
great variety of external conditions. Some are true xerophytes 
and are able to endure desiccation for considerable periods ; others 
cannot exist except in the constant shade of moist forests. Some 
grow on rocks or on the bark of trees, others are found only on 
living leaves, while sbll others carry on their entire development 
within the tufts of larger bryophytes. In all probability the group 
is essentially modem, and the species have acquired their great 
diversity of form and their manifold adaptabons to peculiar modes 
of life within comparatively recent times 

The West Indies agree with other tropical regions in showing 
a lirge preponderance of Lejeuneae. In a series of papers on the 
Hepaticae of Puerto Rico ♦ the writer has recently had occasion 
to describe and figure more than fifty species in the group, many 
of which have a geographical range extending far beyond the 
limits of this particular island. In connection with the specific 
descriptions the genera to which the species are referred are also 
discussed, and in several instances it has seemed advisable to pro¬ 
pose new genera or to emend the characters of accepted genera as 
given by earlier writers. In the course of this study other West 

*BnU. Torrey Qub 29-33. 1903-1908. 

[The Bulletin for Jnljr, 1908 (35 s 321-370.//. mi-as) wm» imed 30 J11908.] 
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Indian Lejeuneae, not yet known from Puerto Rico and apparently 
new, have been distinguished, and six of these are described and 
figured in the present paper. One local species from the Blue 
Mountains of Jamaica is made the type of a new genus; the 
others belong to genera which have been discussed in connection 
with the Puerto Rico flora, and the reader is therefore referred to 
the series noted above for an account of the generic peculiarities. 
The type specimens of the new species are preserved in the herba¬ 
rium of the writer, at New Haven, Connecticut. 

Trachylejeun^ dilatata sp. nov. 

Pale green, dull, scattered or forming thin depressed mats: 
stems 0.085 inni- diameter, loosely adherent to the substratum, 
copiously and irregularly pinnate, the branches widely spreading, 
simple or sparingly subdivided, often with smaller leaves than the 
stem but not microphyllous: leaves contiguous to loosely imbric¬ 
ated, the lobe strongly falcate, obliquely spreading, convex, abruptly 
dilated from a narrow base, orbicular-obovate in general outline, 
0.3 S-o. 5 mm. long, antical mai^in decurrent by a single cell, straight 
or slightly incurved near the b^, then strongly outwardly curved 
to apex, posdcal mai^n also outwardly curved, apex broad and 
rounded, rarely very Quntly pointed, margin denticulate from pro¬ 
jecting cells except close to antical base ; lobule inflated through¬ 
out, abruptly contracted in the outer part to a circular opening, 
ovate, 0.17 mm. long, 0.14 mm. wide, keel strongly arched, form¬ 
ing an angle of about 90® with posdcai margin of lobe, free mar¬ 
gin curved and entire, revolute, meeting surface of lobe at about 
a right angle, apical tooth consisting of a slightly projecting cell, 
short and blunt, bearing the hyaline papilla in a slight depression on 
the proximal side, sinus straight or lunulate, forming with the apical 
tootb the greater part of the opening into the water-sac ; cells of 
lobe averaging 15 ^ at the margin and 35 x 21 fi in the middle and 
at the base, postical surface plane or nearly so, antical surface 
varying from plane to convex and conical in passing from basal 
and median regions toward the margin, walls thin throughout or 
with very minute triangular trigones; ocelli none: underleave/ 
distant, pland, orbicular, 0.12 mm. long, bifid to about the middle 
with erect, acute to obtuse divisions, mostly three or four cells long 
and three or four cells wide at the ba.se, sinus obtuse, margin entire 
or subdenticulate from projecting cells, sometimes unidentate on 
sides, basal region cuneate: inflorescence autoicous: $ inflores¬ 
cence sometimes borne on a leading branch, sometimes on a more- 
or less abbreviated branch, innovating on one, rarely on both sides, 
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the innovations sterile or rarely again floriferous; bracts obliquely 
spreading, complicate, keel sharp but not winged, lobe oblong to 
obovate, 0.75 mm, long, 045-0.55 mm. wide, margin as in the 
leaves, lobule ovate-lanceolate, obtuse, 0,4 mm. long, o 17 mm, 
wide, margin entire or nearly so; bracteole very slightly connate 
on both sides, oblong, 0.4 mm. long, o 3 5 mm. wide, bifid about 
one third with erect obtuse lobes, and an obtuse or subacute sinus, 
margin vaguely and irregularly crenulate from projecting cells ; 
perianth slightly exserted, ovoid, 0.6 mm. long, 0,35 mm. wide, 
cuneate toward base, truncate or retuse at apex with a short beak 
crenulate at the mouth, slightly compressed, sharply five-keeled in 
upper part, each keel beanng two denticulate wings, one or rarely 
two to five cells wide, surface otherwise smooth or nearly so : d* 
inflorescence occupying a short bianch or terminal on a more or 
less elongated branch, not proliferating; bracts mostly in two to 
fifteen pairs, loosely imbricated, much smaller than the leaves, 
strongly inflated, slightly and subequally bifid, the lobes rounded 
and crenulate at the apex, keel strongly arched, crenulate, anther- 
idia in pairs: capsule about o 2 mm in diameter, spoies irregular 
in form, about 12 ft m short diameter, greenish, minutely verrucu* 
lose. (Plate 26, figures i-i 3) 

On leaves of ferns Jamaica: Mabess River, Maxon {iS 44 )f 
Evans(jii). Dominica* Laudat Mountain, Ucyd {zoz) The 
specimens collected by the writer may be considered the type. 

Except for the delicate* texture of the plants and the roughness 
of the leaf-lobes, the present species might be placed in the genus 
Crossotolejeunea. In fact Trachylejeunea and Crossotolejeunea have 
so many characters in common that the line of demarcation be¬ 
tween them js largely artifiaal. The roughness in T dilatata is 
restricted to the outer or antical surface of the lobe and to the 
keels of the perianth, the surface of the lobule and of the perianth 
between the keels being smooth. Even in the lobes the basal and 
median regions are smooth and the roughness is sometimes con¬ 
fined to a very narrow border. It is not produced by a wart-like 
thickening of the walls as in certain other members of the genus 
but is due to the fact that each cell is strongly convex or conical. 
Usually the walls are thin throughout, but occasionally minute 
trigones and very slight thickenings at the apices of the conical cells 
may be demonstrated. The great disparity in size between the 
me^an and marginal cells is a striking feature of the plant. The 
abrupt dilation of the lobe, the marginal denticulations, and the 
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small underleaves are characters which 71 dilatata shares with 
certain species of Prionolejeunea, but of course its five-keeled per¬ 
ianth would at once exclude it from this genus. 

Of the three species of Trachylyeunea already recorded from 
the West Indies, 71 prionocalyx (Gottsche) Schiffti.* is especially 
close to 7 . dilatata. This species is apparently endemic to Cuba. 
The original material was collected by Wright, but additional 
specimens were lately found by Underwood and Earle on El 
Yunque Mountain, near Baracoa. Both species show an abrupt 
dilation of the lobe, thin cell-walls, an absence of ocelli, an autoi- 
cous inflorescence, and subfloral innovations. In T. priano- 
calyx, however, the plants are smaller than in T. dilatata, the 
leaves rarely exceeding 0.3 mm. in length, the margins of the 
lobes are crenulate rather than denticulate, and the roughness is 
restricted to the keels of the perianth, even the leaf-lobes being 
smooth except for the marginal crenulations. Here again the 
roughness of the keels is due to projecting cells, but these are 
longer than m 7 . dilatata, their walls are thicker, and their ex¬ 
tremities are rounded rather than conical; the effect produced is 
one of greater roughness. The male spikes in 7 prionocalyx are 
short and show only two or three pairs of bracts. 

The two other West Indian species of Trachylgmnea are 7 
Aquarius (Spruce) Evans f and 7 Spruceana Steph.J The first 
of these was originally described from Brazilian material but is 
now known also from both Puerto Rico and Cuba; the second is 
known only from Guadeloupe, where the type specimens were 
collected by L’Herminier. In 7 Aquarius the plants are more 
robust than in 7 dilatata, the leaves are ocellate at the base, the 
leaf-cells have large and conspicuous trigones, and the roughness 
affects not only the lobes and lobules but also the surface of the 
perianth between the keels, espedally in the upper part. In the 
perianth the roughness is due to convex and uniformly thickened 
cell-walls, while in the leaves there is a large median wart arising 
from each cell. Even the underleaves in this species sometimes 
show a few scattered warts along the margin. In 7 Spruceana 
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the trigones are also large and the underleaves are everywhere 
denticulate. The species is dioicous and is described from male 
material; in the absence of perianths its generic position cannot 
be regarded as definitely established. 

Another species which should also be compared with T. dtla- 
tata is the dioicous Lejeunea aspemma Spruce. Unfortunately the 
generic position of this plant is far from settled, because the peri¬ 
anths are still unknown. In the original description Spruce 
referred it with some question to Priono-Lejeunea •* he afterwards 
transferred it to Harpalejeunea f and still later distributed it in his 
Hepaticae Spruceanae under Trachylyeunea, L. aspemma was 
first described from Brazilian specimens but has since been reported 
by its author from the island of St. Vincent. In the abrupt dila¬ 
tion of its leaf-lobes, in its thin cell-walls, in its lack of ocelli and 
in its subiloral innovations, it agrees with both T, dUatata and T. 
prionocalyx. The roughness, however, is more extensive, a por¬ 
tion of the lobule and practically the whole of the lobe being in¬ 
volved. The leaf-cells are thin-walled throughout, and the rough¬ 
ness, as in T. dilatata, is due to the conical projections of the cells. 
The species is about as large as T. prionocalyx. 

Harpalejeunea reflezula sp. nov. 

Pale or bright green, dull, scattered amoiig other Lejeuneae or 
forming small depressed mats: stems 0.35 mm. in diameter, 
loosely adherent to the substratum, sparingly and irregularly pin¬ 
nate, the branches widely spreading, similar to the stem ; leaves 
loosely imbricated, the lobe obliquely spreading, strongly convex 
and usually reflexed or revolute at the apex, falcate, broadly ovate, 
0.25 mm. long, 0.2 mm. wide, antical margin decurrent by a 
single cell, nearly straight near base, then strongly outwardly 
curved to apex, postical margin straight or slightly curved, apex 
gradually acuminate, usually tipped with a row of from two to 
four cells, mai^n entire or vaguely and irregularly crenulate from 
projecting cells ; lobule ovate in outline, 0.14 mm. long, o.i mm. 
wide, abruptly contracted in outer part, otherwise strongly inflated 
and forming an almost spherical water-sac, keel strongly arched, 
forming an angle of about 90° with posticd mai^n of lobe, free 
margin curved and revolute to beyond the apex, tipped with a 
single blunt cell; cells of lobe slightly convex, averaging i2/z at 
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the margin and 14 x 12/1 in median and basal porbons, tngones 
small and usually distinct but sometimes confluent, intermediate 
thickenings occasional and usually indistinct, ocelli commonly two 
at base of lobe, measuring about 28 x 18 ;u, a few other cells 
with similar contents often scattered through the lobe but incon¬ 
stant m number and position underleaves distant, suborbicular 
from a cuneate base, o 07 mm long, bifid about one third with 
an obtuse sinus and broad, obliquely spreading lobes, each about 
four cells wide, three cells long and tipped with two cells side by 
side, margin entire or nearly so, radicelliferous disc sometimes 
present inflorescence dioicous 9 inflorescence on a more or less 
elongated branch, innovating on one side the innovation usually 
simple and stenle, bracts obliquely spreading (somewhat unequal 
in size, the one subtending the innovation smaller than the other), 
sharply complicate and unequally bifid, keel beanng a narrow and 
entire wing, lobe obovate measuring (in larger bract) o 4 mm in 
length and 025 mm m width, apex rounded to obtusely pointed, 
margin irregularly crenulate from projecting cells, lobule obovate, 
o 35 mm long, o 2 mm wide, mostly rounded at the apex, mar¬ 
gin as in lobe, bracteole free or nearly so, obovate, 035 mm 
long, o 2 mm wide, bifid about one fourth with rounded, obliquely 
spreading lobes and blunt sinus, margin minutely crenulate, pen- 
anth about one third exserted, obovoid, 06 mm long, o 35 mm 
wide, truncate or slightly retuse at the apex with a short but dis¬ 
tinct beak sharply five keeled in upper part, the keels not winged 
but vaguely and irregularly crenulate from projecting cells with 
thickened walls cT inflorescence and mature sporophyte not seen 
(Plate 26, figures 14-25 ) 

On bark of trees Jamaica John Crow Peak, Evans { 88 , ^2) 
No 88 may be designated the type 

Apparently the closest ally of H rejltxula is H uncinata 
Steph ,* now known from Cuba, Santo Domingo, Puerto Rico, and 
Tnnidad The two species agree in size, in the form of the leaves 
and underleaves, and in the measurements of the leaf-cells The 
bracts and penanths yield the best characters for separating them 
In H UHctnata the maigins of the lobes are distinctly toothed, and 
the keels of the perianth bear dentate to spmose wings, whereas in 
H reflexula the margins of the bracts are scarcely more than cren¬ 
ulate, and the keels of the perianth, although sharp, are destitute 
of distinct wings In the absence of floral organs the determina- 
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tion is beset with greater difficulties. It should be noted, however, 
that the leaf-lobes in H, uncinata are less commonly reflexed than 
in the new sppdes, that their aiucal acuminations are longer and 
more abrupt, that their margins are rather more distinctly crenulate, 
that the leaf-cells have less distinct trigones, and that the lobule, 
although strongly inflated, shows the free margin and apex clearly 
without dissection. 

Two other related species are the Puerto Rico H. subacuta 
Evans* and Lejtunta {Harpalejeuned) stricta Lindenb. & Gottsche,t 
originally described from Mexican specimens but recently collected 
by the writer at Mabess River, Jamaica. In H. subacuta the lobes 
of the stem-leaves are rounded to subacute at the apex, in the 
latter case being usually tipped with a single cell; occasionally on 
the leaves of small branches there may be two superimposed cells 
at the apex, but this can hardly be regarded as a typical condition. 
In L. stricta the lobes of the leaves are a little sharper than in H. 
subacuta and often show two superimposed cells. In this species, 
however, the bracteole is scarcely retuse, and the keels of the peri¬ 
anth bear narrow, denticulate wings. 

Leiolejetmea gen. nov. 

Plants small, neither pigmented nor glossy: stems prostrate, 
sparingly branched; leaves contiguous to loosely imbricated, the 
lobe squarrose, convex, obliquely spreading, ovate, gradually nar¬ 
rowed toward apex; lobule ovate in outline, strongly inflated 
along keel, apical tooth unicellular, sharp, hyaline papilla distal 
and marginal, ansing from the cell next the apical tooth; cells of 
lobe plane or slightly convex, with local thickenings of the walls : 
underleaves distant, broad at apex and showing two rounded divi¬ 
sions separated by a shallow sinus: 9 branch without subfloral in¬ 
novations ; bracts much larger than the leaves, very unequally bifid, 
the lobule being small and sometimes obsolete; bracteole shortly 
bifid , perianth slightly compressed, obovoid, distinctly beaked, des¬ 
titute of keels and smooth or nearly so on surface: ^ inflor¬ 
escence short, not proliferating; bracts monandrous, imbricated, 
shortly and subequally bifid with rounded divisions, strongly in¬ 
flated ; bracteoles similar to the underleaves, limited to ^se of 
spike. (Name from ifiof, smooth, and Lejeutua, in allusion to the 
perianth without keels.) 

♦ BuhTt^ anb 901 547' »>~f- ‘W- 
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The underleaves of Letolejeunea agree in all essential respects 
with those of Harptdejetinea, and this peculiarity will at once serve 
to distinguish the genus fiom all the other genera of.the Lejeuneat 
SchizosHpae The leaf-lobes and leaf-cells are also much the same 
as in Harpalejeunea, but the diflerential characters derived from 
the lobules, bracts, and perianths are so striking that the two 
genera could hardly be united In Letolejeunea the apical tooth of 
the lobule forms a continuous line with the proximal [portion of 
the free margin, while the hyaline papilla is distal in position and 
slightly displaced from the apical tooth, in Harpalejeunea the 
hyaline papilla is situated at the proximal base of the apical tooth 
in a slight indentation In Letolejeunea the lobes of the bracts 
are much larger than the lobules, the latter being reduced to small 
basal folds, in Hatpalejeunea the lobules are always distinct and are 
only a little smaller than the lobes In Letolejeunea the perianth 
IS practically smooth, the only indications of keels being five very 
vague and slight elevations in the apical region , in Harpalejeunea 
the perianth develops five sharp keels The absence of true sub- 
floial innovations in Letolejeunea and their constant presence in 
Harpalejeunea should also be emphasized m distinguishing the 
genera 

In the majority of the Lejeuneae with bifid underleaves, the 
hyaline papilla of the lobule is proximal in position, agreeing in 
this respect with Harpalejeunea Both Euosmolejeunea and Chetlo- 
lejeunea, however, show a distal papilla, which perhaps indicates 
some relationship with Letolejeunea In Euosmolejeunea the rela¬ 
tively laige underleaves with pointed divisions and the sharply 
five-keeled perianth afford distinguishing peculiarities, while in 
Chetlolejeunea the divisions of the underleaves are also pointed 
and the strongly flattened perianth shows sharp lateral keels and 
a more or less distinct posbcal keel The genus Letolejeunea is at 
present monotypic, being based on the following speaes 

Letolejeunea grandlflora sp nov 

Dull, yellowish green, growing m depressed mats stems o 05 
mm in ^ameter, loosely adherent to the substratum, irregularly 
pmnate, the branches widely spreading, never microphyllous. 
leaves mostly more or less imbncated, th^e lobe falcate-ovate, 035 
mm long, o 35 mm wide, anUcal margin decurrent by a single 



379 


Evans: New West Indian Lejeuneae 

cell (as in Harpalej'eunea), nearly straight near base, then strongly 
outwardly curved to apex, postical margin slightly curved, form¬ 
ing a shallow indentation at junction with keel, apex obtuse or 
rounded, margin entire or very vaguely crenulate from projecting 
cells; lobule 0.2 mm. long, 0.1 mm. wide, free margin revolute 
or appressed to lobe, sinus lunulate, forming together with the 
apical tooth the opening into the water-sac; cells of lobe averag¬ 
ing 16^ at the margin, 20 x l6/< in the middle, and 25 x \6 p. 
at the base, trigones lai^e and distinct, triangular, intermediate 
thickenings occasional, oval or rotund, sometimes confluent; 
ocelli none: underleaves appressed, broadly obovate, o. 12 mm. 
long, 0.19 mm. wide, cuneate toward base, slightly retuse at the 
apex, thus forming the two rounded divisions, margin faintly 
crenulate from projecting cells : inflorescence dioicous : 9 inflor¬ 
escence borne on a more or less elongated branch; bracts widely 
spreading, the lobe abruptly dilated from a narrow base, falcate, 
the antical margin strongly curved and much longer than the pos¬ 
tical, ovate, 0.95 mm. long, 0.75 mm. wide, abruptly acuminate, 
margin sparingly and irregularly dentate with rounded or obtuse 
teeth, lobule linear, obtusely pointed, 0.17 mm. long, 0.03 mm. 
wide, sometimes obsolete, keel rounded, not winged; bracteole 
slightly adnate at base on both sides, ovate to ligulate, 0.6 mm. 
long, 0.25 mm. wide, shortly bifld at Uie apex with a sharp sinus 
and erect obtuse or rounded divisions, margin more or less crenu¬ 
late from projecting cells ; perianth not projecting beyond bracts, 
0.7 mm. long, 0.45 mm. wide, truncate or slightly retuse at the 
apex : <? inflorescence occupying a short branch or terminal on a 
longer branch ; neck of fertilized archegonium usually projecting^ 
through beak of perianth: capsule about 0.25 mm. in diameter; 
spores irregular in form but mostly oblong, greenish, about 28 p 
in short diameter, minutely verruculose on surface and also bear¬ 
ing scattered circular patches of minute radiating ridges. (Plate 
27, FIGURES I- 10.) 

On bark of trees. Jamaica: Blue Mountain Peak, Johnson 
(5, d), Evans {221 p. /.). No. 6 is the type specimen. 

In the absence of floral organs L. grandtjlora might easily be 
confused with some of the species of Harpalgeunta in which the 
leaves are blunter than is usual in this genus. Among West In¬ 
dian species H. subacuta might be cited as an example. Of course 
the dissection of the lobule and the demonstration of the hyaline 
papilla would at once remove all doubt, but there are a few other 
diflerences which might also be noted in this connection. In L. 
grandiflora there is a more marked indentation at the junction of 
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the postical mat^n of the lobe and the keel than in H subacuta, 
the tngones of the leaf-cells are more pronounced, and there are 
no basal ocelli Even the underleaves, although built up on the 
same plan as in /f subacuta, are composed of a much larger num> 
ber of cells, the divisions being often six cells long and five to 
seven cells wide at the base, in H subacuta the divisions are 
usually only three cells long and four cells wide at the base 

OdontolejeuiiM loogispica sp nov 
Brownish or yellowish green, scattered or growing m loose, 
depressed mats, more or less mixed with other hepatics stems 
o I mm in diameter, copiously and irregularly branched, the 
branches widely spreading, often soon flonferous leaves contigu¬ 
ous or loosely imbricated, the lobe plane or a little convex, rarely 
narrowly re volute along postical margin, widely spreading, slightly 
falcate, ovate, maximum size about 10x07 mm but often con¬ 
siderably smaller, especially on the branches, antical margin 
scarcely arching across axis, strongly curved from base to apex, 
postical margin straight or slightly curved, apex broad and rounded, 
margin sparingly but sharply dentate or spmose except near the 
base, the teeth irregular, varying from projecting cells to structures 
five cells long and three cells wide at base, the large teeth more 
usual on branch-leaves, teeth along posbcal margin no larger than 
the others and sometimes obsolete, lobule subtnangular in outline, 
about o 2 mm long, inflated at base, more or less plane and ap- 
pressed to lobe in outer part, free margin straight or nearly so 
(forming one side of the triangle), entire except for the apical tooth, 
the latter mostly consisting of two supenmposed cells ansing from 
a base two or three cells wide, hyaline papilla usually ansing from 
the inner surface of one of these bai^ cells, sinus short and 
straight, lobule often poorly developed, cells of lobe plane or 
nearly so, averaging 17/i at the margin, 32 x 2$ ^ in the middle 
and 32 /I at the base, tngones minute, tnangular, intermediate 
thickenings frequent, narrowly elliptical, apparently never conflu¬ 
ent underleaves distant, orbicular, o 2 mm long, plane, enfare or 
subcrenulate from projecting cells, attached by a strongly arched 
line and often narrowly decurrent at base inflorescence dioicous 
$ inflorescence usually borne on a more or less elongated branch, 
more rarely on a short branch, innovating on one side, the innova¬ 
tion short and stenie or soon again flonferous , bracts obliquely 
spreading, the lobules represented by minute basal folds, lobe 
ovate, 07-10 mm long, o 4-0 7 mm wide, spinose-dentate, 
bract subtending innovation narrowly winged along keel, bracte- 
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ole free, narrowly oblong or obovate, 0.4-0.7 mm. long, 0.2-0.35 
mm. wide, entire or vaguely crenulate; perianth about half ex- 
serted, obovate in outline, 1.2 mm. long, 0.8 mm. wide, cuneate 
toward base, broad and truncate or slightly retuse at the apex 
with a short beak, postical surface with a broad and low keel, 
smooth or with an occasional tooth near the apex, lateral wings 
extending to below the middle, two or three cells broad, usually 
bearing from four to nine teeth, those in the^pical region spine¬ 
like, sometimes three or four cells long and two or three cells wide 
at the base, those along sides smaller and sometimes reduced to 
single projecting cells : d* inflorescence occupying a more or less 
elongated branch, simple or sparingly subdivided, apparently never 
proliferating; bracts distant to contiguous, usually in from four to 
twelve pairs, the lobe widely spreading, ovate, 0.5 mm. long, 0.3 
mm. wide, plane or nearly so, spinose-dentate, teeth usually four 
or five, the apical sometimes a little lai^er than the others, lobule 
strongly inflated, ovate in outline, 0.25 mm. long, 0.17 mm. wide, 
free margin revolute and appressed to lobe except in apical region, 
the apical tooth sometimes as in the leaves but more frequently 
poorly developed or obsolete, sinus straight or nearly so; anthe- 
ridia borne singly or in pairs; bracteoles distant, orbicular, o. 15 
mm long, entire: mature spprophyte not seen. (Plate 27, fig¬ 
ures 11-19) 

On leaves in damp woods. Jamaica: Lapland near Catadupa, 
600 m. altitude. Bams {fiirp p. p.). 

If the genus Odontolejeunea is accepted in the restricted sense 
recently recommended by the writer,* O. longispica is the third 
species to be definitely recorded from the West Indies, the two 
others being 0 . lunulata (Web. f.) Schiffn., the type of the genus, 
and 0 . Steberiana (Gottsche) Schiffh. Both of these species are 
widely distributed in tropical America. The lobule in 0 . longtspua 
is a little aberrant because it bears but a single tooth and because 
the hyaline papilla, although displaced from the margin, is often 
borne on a marginal cell. In all other respects the species is a 
typical member of the genus. 

When compared with O. lunulata, in which the inflorescence 
is also dioicous, 0. longispica is found to be much less robust. 
The leaves are smaller, the local thickenings of the cell-walls are 
less pronounced and sometimes scarcely apparent, the underleaves 
are more distent, much smaller, and entire. In the perichaetial 

* Ball. Torrey Qnb 31 : 183 1904. O. lunulata and O. Subtnana are alao de- 

acribed and figured in this paper. 
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bracts the lobes are usually spinose dentate, the teeth being lai^, 
fewer, and more irregular than in O lunulata, and the same differ¬ 
ence IS shown by the lateral wings of the perianth The anther- 
idial spikes )neld differential characters which are even more 
important Although the number of bracts which they bear is 
no larger than in O lunulata, the spikes appear longer because 
the bracts are further apart and sometimes do not overlap at all 
The lobes of the bracts show but few modifications when compared 
with ordinary branch leaves, and the bracteoles are distant instead 
of being imbncated The sexual branches in O longtspica scarcely 
adhere to the substratum because the radicelliferous discs on the 
underleaves are poorly developed and raiely give nse to rhizoids 
Most of the peculianties which separate the new speaes fiom O 
lunulata will also separate it from the paroicous 0 Stebertana 
In excephonal cases the underleaves and bracts m this species are 
entire and the postical surface of the perianth shows a few scattered 
teeth in the upper part but the resemblance to 0 longtspica stops 
here The plants are fully as robust as m 0 lunulata the lobules 
bear several teeth along the free margin and the short male spikes 
have imbncated bracteoles 

Another speaes which bears a strong resemblance to 0 longi- 
spua IS Phragmtcoma affixa Tayl ,* which also seems to be con¬ 
fined to the island of Jamaica Through the kindness of Pro¬ 
fessor Farlow the wnter has been able to examme the type mate- 
nal of this speaes from the Taylor herbanum It grew mixed 
with Radula GrevtUeana Tayl on leaves of Danaea alata and con¬ 
sists of a few fragmentary female plants with penanths The spe¬ 
aes should apparently be referred to Odonloltjeunea, in spite of the 
hict that the leaves are much less toothed than is usual while the 
wings of the penanth are either entire or subdenticulate The 
double innovations which subtend the female flowers would also 
be somewhat aberiant in this genus All of these peculianties 
will help to separate P affixa from O longtspica The lobules 
in the two speaes are very similar, but in P affixa there are 
sometimes indications of a second tooth between the apical tooth 
and the base, the apical tooth itself consists of only one or two 
cells and bears the hyalme papilla on its inner surface The leaf- 

* Aim & Mag Nat Hut ao 380 1847 
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cells in P. affixa are exceedingly delicate, and the trigones are 
difficult to demonstrate. 

Vegetative reproduction in O. longispica is carried on by means 
of leafy propagula, which are very similar to those already noted 
in O lumdaia and 0 . Siebertana* All that were seen still at¬ 
tached were situated behind perigonial bracts, but it is hardly to 
be supposed that they are restricted to this position. The under¬ 
leaves of the propagula are almost exactly the same as in 0 . lunu- 
lata, the second one showing a large radicelliferous disc with two 
layers of coalesced rhizoids, precisely as in that species. The 
leaves, ho\vever, exhibit a number of differences and are modified 
to an even greater degree. The first leaf is more or less reflexed 
and is abruptly contracted at the apex into a long point. The 
other marginal teeth are numerous but very minute, each one 
usually consisting of a single projecting cell. The second, third, 
and fourth leaves are also sharp-pointed at the apex, but the other 
teeth tend to become more scattered and larger, so that by the 
time the fifth leaf is reached, the distinction in size between the 
apical and marginal teeth is scarcely apparent. The lobules of the 
first four or five leaves are represented by minute basal folds, and 
the apex consists of a single projecting cell, which bears the hy¬ 
aline papilla on its inner surface. Occasionally one of these rudi- 
mentaiy lobules will show vague indications of a second tooth 
between the apex and base, thus indicating perhaps an approach 
to other members of the genus. A tendency to branch is some¬ 
times shown very soon by the propagula, and in one observed 
instance a male spike arose directly behind the second leaf. 

Btachiolejeuaea bahamensls sp. nov. 

Dull green, varying to brown or almost black, scattered or 
growing in depressed mats: stems 0.14 mm. in diameter, spar¬ 
ingly and irregularly pinnate, the branches all conforming to the 
Lejeunea type, obliquely to widely spreading, similar to the stem 
or with somewhat smaller leaves, never microphyllous: leaves 
imbricated, the lobe suberect and convolute about the stem when 
dry, widely spreading and more or less squarrose when moist, 
slightly falcate, convex, oblong-ovate, 0.9 mm. long, 0.5 mm. 
wide, rounded to subcotdate at base, antical margin strongly out- 
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wardly curved to the rounded or obtuse apex, postical margin 
slightly curved, margin everywhere entire; lobule ovate-triangular 
in outline, 0.5 mm. long, 0.25 mm. wide, the inflated portion 
forming a conical water-sac extending along the keel and about 
half as long as the lobe, keel straight or slightly arched, distinctly 
indented in outer part and usually forming a continuous line with 
postical margin of lobe, free margin rounded or subcordate at 
base, appressed>to lobe for about two thirds its length and then 
passing by a straight or very shallow sinus into the postical mar¬ 
gin of lobe, appressed portion usually with five or six teeth, the 
innermost rounded, the others (including the outermost or apical) 
mostly three or four cells long and one or two cells wide at base, 
often curved toward the surface of lobe, hyaline papilla at proxi¬ 
mal base of outermost tooth, slightly displaced from the margin 
but sometimes borne on the antical surface of a marginal cell; 
cells of lobe plane or a little convex, averaging 1$ fiat the margin, 
25 X 18 /< in the middle and 30 x 23/1 at the base, trigones dis¬ 
tinct, triangular but usually with one concave and two convex 
sides, intermediate thickenings infrequent, oval: underleaves 
loosely imbricated, plane, broadly orbicular, o. 3 5 mm. long, 0.4 
mm. wide, rounded to minutely auriculate at the base, rounded to 
truncate at the apex, margin entire : inflorescence autoicous: $ 
inflorescence usually borne on a more or less elongated branch, 
more rarely on a very short branch, innovating on both sides, 
rarely on but one, the innovations widely spreading, sterile or soon 
again floriferous ; bracts obliquely spreading, sharply complicate 
with a narrow and entire wing along keel, lobe broadly ovate, 0.8 
mm. long, 0.5 mm. wide, obtusely pointed, irregularly sinuate, 
lobule oblong, 0.4 mm. long, o. 12 mm. wide, adnate for most of 
its length, apex obtuse, acute, or apiculate; bracteole free or nearly 
so, oval or oblong, 0.7 mm. long, 0.4 mm. wide, rounded to trun¬ 
cate at the apex ; perianth about half exserted, ovoid, 0.9 mm. long, 
0.5 mm. wide, cuneate toward base, rounded to truncate at apex 
with a short beak, scarcely compressed, ten-keeled (four antical, 
four postical, and two lateral), the keels rounded, extending to the 
middle or below: cf inflorescence usually on a leading branch, 
terminal or becoming intercalary by proliferation ; bracts imbri¬ 
cated, mostly in from three to ten pairs, diandrous, similar to the 
leaves but with more obliquely spreading, shorter lobes and rela¬ 
tively broader and more inflated lobules, the free margins of the 
latter being more irregularly toothed, keel strongly arched; brac- 
teoles imbricated, similar to the underleaves : capsule 0.4 mm. in 
diameter ; spores minutely verruculose, about 40 in ^meter. 
(Plate 28, figures 1-14.) 
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Ott bark of trees. Abaco: Old Kerr’s Point, Bract {2027 p. 
/.). New Providence : junction of Southeast and Soldiers’ roads, 
Coker (//./.); ten miles west of Nassau, Coker {2) ; Grant’s Town, 
E. G. Bntton {362), north slope of Blue Hills, E. G, Britton ; 
Fox Hills path, Bntton & MUlspaugh (20po); near Tea House, E. 
G. Britton (j IgI). Watling’s Island : Cockbum Town and vicinity, 
Britton & MtUspaugh {6120). Crooked Island : road to Vauxhall, 
Brace {474.6) ; Stopper Hill, Brace {4816). Cuba: Matanzas, 
Britton & Wtlson (<?/). All of these localities except the last are 
in the Bahamian archipelago. No. 4816, from Crooked Island, 
may be designated the type. 

When this species was first studied by the writer it was referred 
to B. corttcalis (Lehm. & Lindenb.) Schiffn., and it is cited under 
this name by Coker in the only list of Bahamian Hepaticae which 
has yet been published.* The two plants resemble each other 
verj' closely in general appearance, in size, in color, in the formi 
of the leaves and underleaves, and in the structure of the leaf-cells. 
They differ m inflorescence, B. corttcalis being dioicous, and in 
certain characters derived from the lobules, the underleaves, and 
the floral organs. In B. bahamensts the free margin of the lobule 
usually bears five teeth, each three or four cells long, and the 
underleaves are rounded or minutely auriculate at the base; in. 
B. corticalis the free margin of the lobule usually bears only four 
teeth, each one or two cells long, and the underleaves either have 
subparallel sides or are cuneate at the base. In B. bahamensts the 
divisions of the penchaetial bracts are narrowed toward the apex 
and more or less acute, while the lobule, which is much shorter 
than the lobe, is adnate for the greater part of its length , in B. 
corticalis the divisions of the bracts arc rounded at the apex, and 
the lobule, which is nearly as long as the lobe, projects consider¬ 
ably beyond the keel. In B. bahamensis perianth seems to be 
constantly ten-keeled, while in B. corticalts the number of keels 
varies from five to eight. The new species is also remarkable be¬ 
cause all of its branches, so far as observed, conform to the Le- 
jtunea type, while in B. corticalis branches of the FruUania type 
are not infrequent. 

* In Sbattnck: The Bahunun Itlnndi 348. 1905. The true B. corHcatu bu 

dnce been collected on the Uluid of Greet Behame and on Cat bland I7 Bntton and. 
Millapangb (,aS 33 . 27 aj,S> 99 h 
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On account of its ten-keeled perianth B. bahamensis belongs to 
a group of four closely related American species, all characterized 
by this peculiarity. The other species belonging to this group are 
B. deiisifolia (Raddi) Evans, B. chinantlana (Gottsche) SchifTn., and 
the recently described B. tftsularts Evans.* B. densifolia is widely 
distributed in South America and has also been reported from the 
West Indies ; B. chinantlana was originally described from Mexi¬ 
can speamens but has recently been found in the mountains of 
Jamaica ; B. insularis is known from Cuba, Jamaica, and Puerto 
Rico. Of these four species B. densifolia and B. chinantlana are 
at once distinguished from B. bahamensts by their larger size and 
more or less pointed leaves , B. densifolia is further characterized 
by being dioicous, and B. chinantlana by being paroicous. In B. 
tnsulans the inflorescence is also paroicous, but this species comes 
much closer to B. bahamensts than the others on account of the 
rounded lobes of its leaves. It is, however, more robust, many of 
the vegetative branches conform to the Frullanta type, the basal 
auricles of the underleaves are much better developed, and the mar¬ 
gins of the lobules have more numerous and often more irregular 
teeth. 

Symbleziditun laceratnin sp. nov. 

Brownish green, growing in depressed mats, similar in general 
appearance to 5 . transversale : stems o. 15 mm. in diameter: leaves 
imbricated, the lobe obliquely spreading, sometimes plane, some¬ 
times slightly convex along antical border and concave along pos- 
bcal, rarely revolute at the apex, scarcely falcate, ovate-oblong, 1.2- 
1.3 mm. long, 0.7-0.75 mm. wide, antical margin rounded at base 
and arching partisilly across axis, then slightly outwardly curved to 
the broad and rounded apex, postical margin straight or nearly so, 
margin entire or irregularly sinuous in apical region; lobule when 
well developed ovate-lanceolate in general outline, 0.3 mm. long, 
o. 15 mm. wide, strongly inflated in basal half; ■ cells of lobe ave¬ 
raging 23 at the margin, 30 in the middle, and 3 5 x 30 ^ at the 
base, trigones and intermediate thickenings conspicuous: under¬ 
leaves imbricated, plane or nearly so, broadly orbicular, 0.7 mm. 
long, 0.95 mm. wide, sometimes abruptly cuneate and short-decur¬ 
rent at base but usually with the margin m this region straight 
and meeting the axis at approximately a right angle, apex broad, 
rounded or truncate, often slightly sinuous, matgin otherwise 

* For notei on these ipede^ see Ersns, Bull. Torr^ Gnb 3s t 158-161. 1908. 
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entire inflorescence autoicous $ inflorescence ansing from the 
stem or from a leading branch, bracts obliquely to widely spread¬ 
ing, complicate, somehmes with a narrow and entire wing along 
keel, lobe oblong to obovate, 075 mm long, o 4 mm wide, 
rounded at apex, lobule similar to lobe and of about the same 
sire, rounded to obtuse at the apex, bracteole obovate, o 7 mm 
long, 04 mm wide, rounded to truncate at apex, penanth about half 
exserted beyond the bracts obovate, i 2 mm long, 085 mm wide 
rounded to truncate at apex with a short beak, lateral keels winged 
to about the middle, the wings coarsely and iriegularly laciniate 
or lacerate to within from one to thiee cells of the keels, the lacin 
lae straight or variously curved and contorted, rarely branched, 
usually from five to ten cells long and two cells wide at base 01 to 
beyond the middle antical suiface of perianth smooth, postical 
suiface bearing an indefinite number of scatteied laciniae, some of 
them often ai ranged in two interrupted longitudinal lines, appar 
ently repiesenting the two angles of an obsolete postical keel c? 
infloiescence occupying a short lateral branch 01 terminal on a 
longer branch occasionally borne on a subfloral innovation, appar¬ 
ently never proliferating, bracts in from two to six pairs, imbn- 
cated, subequally bifid, both lobe and lobule somewhat nan owed 
toward the 1 ounded apex, keel not winged but slightly crenulate 
from projecting cells, bracteoles restricted to base of spike, simi- 
lai to the underleaves but smaller matuie sporophyte not seen 
(Plate 28 figures 15-20) 

On bark of trees Hayti Plaisance to Marmelade, 800 m 
Nash {654) 

In its autoicous inflorescence 5 laceratiim agrees with 5 bar- 
btfiorutn (I indenb & Gottsche) I vans, S vincentinum (Gottsche) 
Trevis ,* and Platylejeunea Krtnuana Steph ,t the four together con¬ 
stituting a group of closely related speaes S barbtjlorum and 5 
vincentinum are rather widely distributed in tropical Amenca and 
both occur in the West Indies P Kroneana is known only from 
the original material, collected by Krone at Santa Cateiina, Brazil 
This last species is erroneously described as dioicous, but a por¬ 
tion of the type specimen kindly communicated by its author is 
clearly autoicous and is so labeled on the packet In distinguish¬ 
ing these four speaes from one another the most important char¬ 
acters are drawn from the bracteoles and penanths, but the leaves 
and underleaves sometimes yield a few supf^ementary differences 

* See Etwis, Bull Torrey Qub 34 540-543 pt 3 * f i*-** 

tHedwiguisS "7 *896 
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In i barbtflonm, which is espeaally close to the Haytian spe¬ 
cies, the undei leaves aie constantly long decuirent, and the brae 
teole IS distinctly bifid The two species agiee in developing 
many laciniae on the postical surface of the perianth, but these 
laciniae are even more numerous in S barbiflomm than in S lac 
eratum and are also characterized by being shorter and more deli¬ 
cate In S ‘inntentiHum the underleaves are usually broadei than 
long agreeing in this respect with ^ laceratum, but they differ in 
being constantly decurient Occasionally the leaves in this spe¬ 
cies are apiculate as earher authors have emphasized, but this con 
dition IS far fiom constant and many plants bear lounded leaves 
only The bracteoleis retuse, ii regularly sinuous crenate, or emai 
ginate at the apex and the peiianth is either smooth on the posti 
cal suiface oi bears only a few scattered laciniae The laciniae 
along the lateral keels tend to be shot ter and less numerous than 
in 5 laiitahan In Platjlejeimea Ktoneauaihs underleaves are 
also decurient as in S' vmcinttnum, but the biacteole is undivided 
as in 6 laceratum The lateral laciniae of the perianth, however, 
are reduced to spine-like teeth and the postical suiface is smooth 
oi nearly so In this species the lobules of the pengonial bracts 
tend to be acute or apiculate instead of rounded, but this is a differ¬ 
ence which may well be inconstant In the remaining species of 
Sytnbte^tdium known from the West Indies the inflorescence is 
dioicous 


Vais Univwisiti 
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Explanation or plates as-as 

The figures were all drawn by the writer and prepared for publication by Miss 
Hyatt 

Plaw 26 

Trachyltfeunta dilaiata Evans i Part of plant with perianth, postical view, 
X3S * Part of stem with branch, postical tiew, X3S 3 leaf, antical view, 
X 35 4 P®rt of plant with two male inflorescences, postical view, X 35 5 Cells 
from middle of lobe, X *65 6 Cells from antical margin of lobe seen from posUcal 

surface, X 200 7 Cells from margin of lobe in cross section, X 200 8 Apes of 
lobule, X 200 9 Underleaf, X 200 10-12 Ilracts and bracteole from a single 
involucre, X 35 13 Transverse section of perianth in upper third, X 45 "Phe 

figures were all drawn from the type specimen {sir) 

Haipalejeunea reflexHla Evans 14 Part of plant with penanth, postical view, 

X4S *5 Part of stem, postical view, X 45 *6 Cells from middle of lobe, X 265 

17 Cells from anti al margin of lobe, X 200 18 Apex of lobe, X 200 19 Apex 

of lobule, 200 20 Underleaf X 200 21 23 Bracts and bracteole from a 

single involucre X4S 24 liansverse section of penanth, 45 25 I ateral keel of 

penanth in section, Xaoo The figures were all drawn from the type speamen {88) 

PlAfE 27 

Leioltjtuuea fran itflata Evans 1 Part of plant with penanth and the bases of 
two branches, postical view, X35 2 Part of plant with male inflorescence, postical 
view, X 35 3 Cells from middle of lobe, X 265 4 Cells from antical margin of lobe, 

X 200 5 Apex of lobule, X 200 6 Half of underleaf, X 200 7,8 Bract and 

bracteole from the same involucre, X 35 9 Bract from an unfertilized inflorescence, 

X 35 10 Tnnsverse section of penanth, X 35 Hte figures were all drawn from 

the type specimen {6) 

Odontolejeunea lonpsptca Evans II Part of stem with the bases of three 
branches, postical view, X25 12 Femsle branch with penanth and innovation, 

postical view, X 25 13 Short anthendial spike postical view, X2S 14 Cells 

from middle of lobe, X 200 15 Apex of lobule, X 200 16-18 Bracts and bracte 

ole from the same involucre X 25 19 Pwpagulum, postical view, X 25 The 

figures were all drawn from the type speamen {iiiipp p ) 

Pi ATE 28 

Brachiolejemtea iahamensu Fvans i Part of plant with penanth and prohf 
crating anthendial spike, postical view, X 25 2 Branch with penanth, postical 

view, X 25 3 Leafi antical view, X *5 4 CeBs from middle of lobe, X *65 5i 6 

Free margins of lobules, 45 7 Apical tooth of lobule, X 200 8 Basal auncle of 

underleaf, X 200 9 Unfertilized female flower, the innovations dissected away, 

postical view, X2S 10-12 Bracts and bracteole from the same involucre, X 25 
13 Iransverse section of penanth, X 25 14 Pengonial bracts with anthendia, post 

ical view, X 45 1 ‘gs 2 and 14 were drawn from specimens collected by E G Bnt- 

ton {sS4)t ‘he remaining figures from the type speamen {4618) 

Syxibuitdium Uceratum Evans 15 Part of plant with penanth, posucal view, 
X 25 16 Female branch, postical view, X 25 17 Involucre and perianth, post 

icalview X25 18-20 Bracts and bracteole from the same involucre, X45 *^2 

figures were all drawn from the type speamen { 6 s 4 ) 




Additional Philippine Polyporaceae 

WlIIIAM AlPHONSO MURRILL 

A list of Philippine polypores recently added to the herbarium 
of the New York Botanical Garden was pubhshed in this journal 
aboutayeai ago (Bull Torrey Club 34 465-481 1907) In 

Apnl, 1908, a large and valuable shipment of Philippine fungi, 
637 packets in all was received for determination from the Buieau 
of Science, Manila, through Mr Elmer D Mernll, botanist 
Most of these are duplicates and will become permanent additions 
to the Garden herbarium but a few, not in duplicate, will be re¬ 
turned to Manila The following list includes the pileate poly¬ 
pores of this collection, arranged in alphabetical order under their 
tribes 

The localities here included are very vaned, representing a large 
number of the islands and many different altitudes and latitudes 
The pnnapal collectors are as follows Messis Elmer D Merrill, 
A D P Elmer, F B Copeland, H M Curran, M L Merritt, H 
N Whitford, Eugenio Ftnix, Maximo Ramos, L Mangubat, and 
Mrs Mary S Clemens Pnvate numbers or letters follow the name 
of the collector, those given in parenthesis being assigned by the 
Bureau of Saence or the Bureau of Forestry Synonyms listed 
in my former paper are not repeated here except in connection 
with discussions relative to additional knowledge or notes of 
inteiest 

Tnbe POLYPOREAE 

Bjerkandera adusta (Willd) Karst Mcdd Soc Faun FI Fenn 
5 38 1879 

Mindanao Mt Apo, 2000 m, Davao, Copeland 1075, Camp 
Keithley, Lake Lanao, Clemens bj 
Coltncia benguetensis Murnll, sp nov 

Sporophore consisting of several pilei ansmg on short stapes 
from a thickened base attached to the host at two points, the pilei 
being in all stages of development, pileus flabelhform to reniform, 
usually umbonate behind at the point of attachment, slightly con- 
391 
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vex above and below, corky rigid, 3-4 x 4-5 X o 5-0 8 cm , 
surface anoderm, subglabrous uneven, neither sulcate nor ronate, 
fulvous behind, fen uginous in front, margin broadly stenie, rather 
thick, rounded, ferruginous, context ferruginous, coiky, ronate, 
homogeneous, 5 mm thick, tubes 1-2 mm long, pallid within, 
mouths cinereous-fuscous, glistening, regular, angular, S to a mm , 
edges thin, subentirc hyphae ferruginous, 2-3 /i, cystidia scanty, 
pointed straight curved 01 sinuous, bulbous at the base, dark 
fulvous 25-40 fi long, 7-10 /I thick at the thickest part 

Type collected about prostrate logs of Pirns tnsulat is at Baguio, 
Benguet Province, Luzon, October-November, 1905, by L D 
Merrill (jooj) Also collected on the same host in Benguet 
Province March, 1904, by A D F Llmer 6047 

CoRiOLOPSis BADIA (Beik ) Mumll, Bull Torrey Club 34 466 

1907 P asper Jungh , P stngatus Berk , and P sqttamaefor- 
vus Berk hardly differ specifically from this species Speci¬ 
mens have also been called P brunncoptctus Beik , desciibed 
fiom Brazil In the two collections made by Mrs Clemens in 
Mindanao, the poies are much largei than usual, being at 
least twice their noimal size 

Luzon Montalban Rizal Province, Merrill, {^085) , Mt Man- 
veles, Bataan Piovince, Copeland 158, Bauang, Union Province, 
Elmer S7IO, Mt Arayat, Pampanga Province, Merrill, ijoji), 
Santa Maiia Mavitac, Laguna Province, Curran, Min¬ 

danao Camp Keithley, Lake Lanao, Clemens av, ay 

CoRiOLOPSiJs CAPERAIA (Berk) Murnll, N Am Flora 9 77 

1908 Polyporus caperatus Berk Ann & Mag Nat Hist 

3 391 1839 (Type from the Philippines ) 

Mindanao Mt Apo, 1300 m , Davao, Copeland iiy8 
Conolopsis Copelandi Mumll, sp nov 

Pileus subimbncate, dimidiate, sessile, laterally confluent, 
broadly attached, veiy slightly flexible, conchate, 3-4 x 5-6 
X o 3-0 5 cm , surface glabrous, thinly encrusted, very shallowly 
sulcate, shghtly radiate-rugose when dry, opaque, very daik brown 
or black, margin rather thick, stenie, entire context punky, 
dark fulvous, 1-2 mm thick, tubes 3-4 mm long, dark brown 
within, hymenium sordid brown, almost blackish in some spea- 
mens, cracking when dry, mouths minute, thm-walled, angular, 
7-9 to a mm , edges entire to slightly flmbnate 
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Type collected on dead wood in Davao, Mindanao, March 28, 
1904, by r B Copeland 7/^ Also collected at Todaya, Davao, 
Mindanao, Apnl 25, 1904, by L B Copeland, {1214), and on a 
dicotyledonous log on the Lamao River, Luzon, February 2, 1904, 
by F B Copeland, 7^7 
Conolopsis bataanensis Murnll sp nov 

Pileus thin soft slightly flexible rather fragile dimidiate to 
flabelliform often laterally extended by confluence nairowly at¬ 
tached conchate 3-4 x 3-10 x o 3-0 5 cm , surface spongy 
tomentose moderm very uneven, sulcate subzonate, fulvous, 
vaiying to isabellme or fuliginous in places, margin rather thin 
undulate Isabel line context 2-4 mm thick two layered soft and 
dull fulvous above, consideiably harder and ochraceous next to 
the tubes, which ate 1-2 mm long, bay within, mouths glistening, 
isabellme to bay disbnctly angular, 3-4 to a mm quite variable in 
si/e edges thin entire spores smooth, ovoid, h> aline rather 
abundant 5 x 4/1, hyphaesubhyahne, cxtiemely ft agile cystidia 
none 

Type collected on dead wood on Mt Maiiveles, 230 m , 
Batasn Province Luzon January 29 1904, by F B Copeland, 

143 

CoRiOLOPSis DERMAfODES (Lcv) Mumll, Bull Torrey Club 34 
466 1907 Polyporus xerantuus Berk , desciibed from India, 

IS hardly different from this species 

Mindanao Camp Keithley, Lake Lanao, Clemens, two col¬ 
lections Luzon Sablan, Benguet Province, A/;«fr Bau- 

ang Union Province, I Inter 5747, Bosoboso, Rizal Province, 
Ramos {215S) 

Conolopsis melleoflaya Murnll, sp nov 

Pileus thin conaceous veiy flexible, broadly effused, narrowly 
attached, dimidiate to subcircular 2-3 cm long, i mm thick, ex¬ 
tending several centimeters laterally by confluence , surface clothed 
with dense short tomentum, many times narrowly concentncally 
sulcate melleoflavous, slightly browmsh behind , margin undulate 
or irregularly notched or lobed, thin, stenle, pallid context mel¬ 
leoflavous, membranous , tubes less than a mm long, nearly white 
within, mouths pale melleous, irregular, averaging 2 to a mm, 
edges notched and more 01 less elongated, somewhat irpiciform 
T)q)e collected on dead wood at Zamboanga, Mindanao, Jan¬ 
uary, 1908, by H N Whitford and W I Hutchinson, 
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CORIOLOPSIS OCCIDENTAI IS (K 1 ) Mumll, Bull Torrey Club 3a 
358 190S 

Mindanao Camp Keithley, Lake Lanao, Clemens ap, m, Pol- 
lok Harbor, Copeland jji Negros Gimagaan River, Copeland 
4. Mindoro Bongabong River, Whttford 1440,1441 Batanes 
Fefux, {jS68), (jS/i), {3888) Luzon Twin Peaks, 

Benguet Piovince, EJmer 6336, Lamao Forest Reserve, Curran 

K 7397 ) 

CoRiOLOPSis sEMiiACCATA (Berk) Murnll, Bull Torrey Club 34 
466 1907 

Luzon Lamao, Bataan Province, Copeland 172, Curran, {7521), 
Bosoboso, Rizal Province, Ramos, (/217), Mauban, Tayabas 
Province Curran, (pspo) Mindoro Mt Halcon, Merrill (d//p) 
Mindanao Camp Keithley, I ake Lanao, Clemens ac and one other 
collection, Davao, Copdand 552 Negros Gimagaan River, 
Copeland 14 

Conolopsis subcrocata Murnll, sp nov 

Pileus conaceous, membranous, flaccid, elastic, eflused reflexed 
the reflexed portion dimidiate, applanate, 1-2 cm long and i mm 
thick, extending laterally several centimeters , surface pale Isabel 
line, nearly glabrous, very slightly zonate, margin thin concolor- 
ous, entire, stenle context pale isabelline, soft, very thin , tubes 
less than I mm long, paler than the context, mouths regular, sub 
circular, glistening, 3 to a mm , edges firm, corky, entire 

T3T)e collected on a dead trunk and branches on Mt Mariveles, 
Bataan Province Luzon, January i, 1904, by E D Merrill, 
CoRiOLUS ATYPUS (Lev) Pat Tax Hymen 94 1900 

Palawan Victona Peak, Curran, {7484) Mindoro Mt Hal- 
con, Met nil (6121), (6122) Luzon Rizal Province, Ramos, 
{183P), {1864), Lamao River, Bataan Province, Copeland 171, 
I7P, Mt Mariveles, Bataan Province, Copeland i6p Zambales 
Province, Cut ran, (3020), Mauban, Tayabas Province, Curran, 
iPS^T) Mindanao Zamboanga, Whitford & Hutchinson, {p302), 
Malita, Davao, Copeland 683 
Conolus Clemensiae Murnll, sp nov 

Pileus rather thin, ngid, reniform, conchate, attached by a com¬ 
pressed projecting base resembling a stipe, 6 x 8 x o 3 cm, base 
2x2x03 cm , surface glabrous, zonate, radiately furrowed 
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white with a slightly grayish tinge, the narrow zones shining, 
margin rather thick, fertile reddish brown in dried specimens, 
subentire context milk white, fibrous, 1-2 mm thick , tubes pale 
ochraceous when dry 2 mm long, mouths concolorous, 4-5 to 
a mm , circular to angular edges firm, rather thick, entire spores 
subglobose, smooth, hyaline, 3-4 , hyphae hyaline, 3-4 , 

cystidia none 

Type collected on dead wood at Camp Keithley, Lake Lanao, 
Mindanao September-October, 1907, by Mary S Clemens, v 
Conolus Currani Murnll, sp nov 

Pileus flabelliform, thin, somewhat flexible almost plane above 
slightly concave below, affixed by a short tubercle resembling the 
pileus in surface and substance, 3-5 x 4-6 x o r-o 3 cm , sur 
face isabelline to wood brown, glabrous, shining, multizonate, 
smooth between the shallow concentric furrows, margin acute, 
entire 01 undulate pallid sterile in a narrow distinct band context 
white to pallid homogeneous punky, i-i $ mm thick, tubes white 
to pale yellowish throughout, 1-2 mm long, mouths glistening, 
arcular veiy regular, 5~6 to a mm , edges firm, entire obtuse 
Type collected on dead wood on Mt Maquiling, Laguna 
Province I uzon, October 23, 1907, by H M Curian and M L 
Merntt (Sp6j) Also collected as follows Mt Maquiling, La¬ 
guna Piovince, Luzon, October 23, 1907, by H M Curran and 
M L Mcmtt, {8964) , Rizal Province, Luzon, January 1907, by 
Maximo Ramos, , Batangas Province, Luzon, November, 

1907 by H M CuiranandM L Meiiitt 
CoRiOLUS FLONGATUS (Berk ) Pat Tax Hymen 94 1900 

Luzon Santa Mana Mavitac, Laguna Province, Citrrati, 
{8909) 

Coriolus MAXIMUS (Mont) Murnll, Bull Torrey Club 34 
467 1907 

Mindanao Mungalaron, Davao, Copeland 7/2 Camp Keith¬ 
ley, I ake Lanao, Clemens a, k s, aq, Port Banga, Zamboanga 
Distnct Whtlfot d & Hutchinson, {9411) Luzon Lamao River, 
Bataan Province, Copeland IJ4, Mt Malaraya, Tayabas Prov¬ 
ince, Curran & Merntt, {8958), Zambales Province, Curran 
{702s) Balabac Mangubat, {534) Mindoro Bongabong 
River, Whitford 1438 

Coriolus murinus (L^v ) Pat Tax Hymen 94 1900 

Luzon Lamao River, Bataan Province, Copeland 170, 185, 
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24.7, Mauban, Tayabas Province, Curran, (p5p/), Paete- 

Piapi, Laguna and Tayabas Piovinces, Curran, (1)640) (p^^^), 
Caraga, Sungao Piovince Memll, (jS^So) Mindanao Camp 
Keithley, Lake Lanao Chmcns c, Davao, Copeland 458, )2j 
Negros Gimagaan River, Copiland £ Lumbacan Merrdl 

CoRioius nigromargin\tus (Schw) Muinll, Bull Toney Club 
32 649 1906 

Mindoro Mt Halcon, Mm//, (d/zd) Negios Gimagaan 
Rivei Copiland p I uzon Santa Maiia Mavitac, I aguna Prov¬ 
ince, Cut ran, (8)2f) Antipolo Riral Piovince, Cmjan, (7042), 
Montalban Riral Province, Merrill, (5081) Mindanao Malita, 
Davao Copeland 668 Davao Copeland 8j6 Camp Keithley, 
Lake Lanao, Cleinens N, af,i^,r 

Coriolus PROLIFICANS (Pr) Muinll, N Am Flora 9 27 1907 

Luzon Lamao Forest Reseive, Bataan Province, Curt an, 

{ 739 ^ 

ConoltiS perpusiUus Murnll, sp nov 

Pileus veiy small, irregular, laterally confluent dimidiate, 
broadly attached, o 5-1 x 15x0 2-0 3 cm , surface milk-white, 
azonate, glabrous, not polish^, margin concolorous entire, ster¬ 
ile, rather thick context milk white, punky, fibrous 1 mm 
thick, tubes white to slightly yellowish, very thin walled, I mm 
or less long mouths glistening, nearly white, regular, angular, 6 
to a mm , edges thin, toothed or fimbriate 

Type collected on dead wood at Camp Keithley, Lake Lanao, 
Mindanao, July, 1907, by Mary S Clemens, bf 
ConoltiS rabntinctus Murnll, sp nov 

Pileus small, slightly flexible, obovate to flabelhform moie or 
less cuneate behind, plane above and below, laterally confluent at 
times I 5-2 X I 5-2 5x0 i-o 3 cm , surface faintly zonate, 
smooth, glabrous, opaque, ochraceous-fulvous with reddish brown 
blotches, margin abruptly acute, fertile, concolorous, entire, 
slightly indexed on drying context palhd, punky fibrous, i mm 
or less thick, tubes p^hd, 2 mm long, mouths glistening, ochra- 
ccous to discolored, regular, angular, 4-5 to a mm , edges corky, 
thin, entire spores globose, smooth, hyahne, 2 5-3 p , hyphae 
hyaline, 3 p , cystldia none 
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Type collected on dead wood on Mt Halcon, Mindoro, No¬ 
vember, 1906, by E D Met rill (dr/7) 

Conolus subvemicipes Mumll, sp nov 

Pileus flabelliform 01 reniform subimbncate thickest behind, 
becoming very thin and flexible at the margin, narrowly -ittached 
somewhat irregular and plicate 2-4 x 4-7 x O 1-06 cm sui- 
face lustrous, glabrous multironate reddish brown isabelline in 
a few rones finely radiate stiiate, margin very thin, slightly palei 
broadly stciile notched or irregular context milk white, tough, 
1-5 mm thick , tubes short white to pale yellowish, firm, i mm 
or less long, mouths glistening, nearly circular, rcgulai, 4-5 to a 
mm , edges 1 ither thin entiie 

Type collected on dead Cassia at Bosoboso, Riral Province, 
Luzon, Febiuaiy, IQ07, by Maximo Ramos, (2/^^) No {214:3) 
IS the same species collected at the same time 
Cycloporellus barbatua Muinll, sp nov 

Pileus reniform conchate thin flexible imbricated at times, 
attached by a short umbo, j-4X 5-6x o 05-0 i cm , surface mul- 
tizonate, shallowly concentiically sulcate light brown to dark 
reddish brown coveied with coarse, blackish brown, appiessed 
hairs 2 mm 01 more in length, margin thin, pallid, entire, nar 
rowly sterile context veiy thin, fibrous containing blackish, 
homy layers, tubes less than i mm long, dark fulvous within, the 
cavities hoary mouths regular, angular, glistening, dark brown, 
6—7 to a mm edges entire, becoming thin spores subglobose, 
smooth, hyaline, 2-3 fi , hyphae melleous to dark fulvous 3 $-5 
[X, cystidia blackish brown, opaque, slendci hyaline at the tip, 
regular in shape, rathei abundant, 15-25 /i long, 4 fi thick at the 
base tapenng to a point 

Type collected on dead wood in Zambales Province Luzon, 
November-December, 1907, by H M Curran and M L Merntt, 
{8208) 

Cycloporei Lus CICHORIACEUS (Fr) Murrill, Bull Toney Club 
34 468 1907 Favolus transiens Cesati, descnbed from 

Borneo, is not distinct from this speaes 

Batanes Femx, (j8^4) Mindanao Mt Apo, 2000 m, 
Davao, Copeland lody 

Cycloporellus microcyclus (Lev) Murnll, Bull Torrey Club 
34 468 1907 Polystictus xeratHpelinus Kalchb , descnbed 

from Australia, should be added to the synonyms of this 
species 
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Luzon Montalban, Rizal Province, Mernll, {5086), Mt Mal- 
aia>a, Tayabas Province, Curran & Men tit, {8g6d), Rizal Prov¬ 
ince, Ramos, {t86o), Foxworthy, {^4), Mt Manveles, 333 m 
Bataan Province, Copeland 144 Mindanao Camp Keithley, 
Lake Lanao, Clemms ae, ah, ca,j 

Earliella corrugaia (Pers) Murnll, Bull Toirey Club 34 
468 1907 

Luzon Mount Maquiling, Laguna Province Merrill, , 

Mount Maquiling Batangas Province, Cun an & Met ntt, (^p^o) , 
Lamao River Bataan Piovince, Copeland 164 Panay Capiz, 
Copeland ig Balabac Maugubat, (SJS) Mindanao Davao, 
Copiland ^77, j/(S Catalonan, Davao, Copeland g24. Camp 
Keithley, Lake Lanao CUnuns cd, ao, Caraga, Sungao Province, 
Mirnll {545g) 

Favolus resinosus Mumll, sp nov 

Pileus sessile, dimidiate applanate, rigid, attached by a broad 
base 6x lox 1-2 cm , surface anoderm, glabrous, opaque, brown 
to black, more or less resinous, proliferous, becoming incrusted 
with age margin abi uptly acute isabelline with a tinge of flesh- 
color, undulate or coarsely notched context corky to indurate, 
brown with a reddish hue, 2-3 mm thick, tubes i cm long, 
large, light brown within, mouths ochraceous, subhexagonal rigid, 
1-2 mm in diameter, radiately elongated neai the margin, reach¬ 
ing 4 mm at times, edges lather thick, entire spores subglobose 
to ovoid, smooth, hyaline, 4-6 long, hyphae hyaline, 3-4 fi, 
cystidia none 

Type collected on dead wood at Bosoboso, Rizal Province, 
Luzon, July, 1906, by Maximo Ramos, {1214) 

Favolus subngldus Mumll sp nov 

Pileus sessile, dimidiate, thin tough, slightly flexible, 2-3 x 
3-4 X o 2-0 3 cm , surface very finely tomentose to glabrous in 
zones, reddish blown behind, isabelline in front, radiate rugose, 
mai^n thin, broadly stenle, reddish brown when dry, nearly entire 
context pale isabelline, punky fibrous, 1-2 mm thick , tubes regu¬ 
lar, hexagonal, very shallow in front, i mm deep behind, wbte 
throughout, mouths 2 to a mm , edges rigid, entire, at first thick, 
becoming thinner with age 

Type collected on dead wood at Mauban, Tayabas Province, 
Luzon, March, 1908, by H M Curran, (pjgj) 
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Favolus tenuis (Hook) Mumll, Bull Torrey Club 32 100 

1905 

Luzon Santa Mana Mavitac, Laguna Province, Curran^ 
{8goS) (8gio) (8gii), (<?p/j), Lamao River, Bataan Province,. 
Copeland 24.8 Sablan Benguet Province, Flmer 6141, 6180, 
Antipolo, Rizal Province, Curran, {704J) Mt Manveles, Bataan 
Province, Copelatid Tj8a, Insan, Benguet Province E/tnef S947 
Rizal Province Ramos {1862) Montalban Rizal Province Mei- 
*^^,{Sopo) Camiguin Babuyanes,/t/wt, {413?) 

Babuyan Fcmt (jpji) Batanes Fintx ( j88g) Mindanao 
Davao, Copeland 4^4 8j2, San Ramon, Zamboanga District, 
Copeland, Camp Keithley, Lake Lanao, Clemens P, aw 
Favolus Wighth (K 1 ) Ricker, Philipp Jour Sci i Suppl 286 

1906 

Luzon Lamao Foiest Reserve, Bataan Province, Cun an,. 
{7388), Lamao, Bataan Vtovincc, Curran, {7327) , Mt Manveles, 
Bataan Province, Mimll, (3692), Mauban Tayabas Province, 
Cut ran (938 g), Mt Malaraya, Tayabas Province, Cut tan & 
Merritt, {8936) Mindanao Davao, Copeland 633 
Funalia funai is (h r) Pat Tax Hymen 95 1900 This spe¬ 

cies IS not very distinct fiom Funalia villosa 
Luzon Bulacan Province, Curran {718/) , Twin Peaks Ben¬ 
guet Province, Elmer 6333 (specimen young and doubtfully re¬ 
ferred to this speaes) 

Funalia leonina fKl) Pat Tax Hymen 95 1900 Polyponis 

Dybmvskii Ysit Bull Soc Myc Pr 8 H pi 7 f ^ 1892 

Luzon Montalban, Rizal Province, Memll, {3082) 

Funalia philippinensis Murnll, Bull Toney Club 34 469. 

1907 

Luzon Lamao, Bataan Province, Copeland 137 
Hapalopilus gilvus (Schw ) Murnll, Bull Torrey Club 31 418 
1904 

Luzon Mt Manveles, Bataan Province, MenrtU, {3697), 
Lamao River, Bataan Province, Copeland 191 
Hapalopilus licnoides (Mont) Murnll, Bull Torrey Club 31. 

417 1904 
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Luron Mt Manveles, 230 m , Bataan Province, Copeland ig2, 
Lamao Bataan Province, Cm ran, (JS43) Mindanao Camp 
Keithley Lake Lanao, Clemens b, I, Todaya, Davao, 1200 m, 
Copeland I2js 

Hapalopiius malaiensis (Cooke) Mui nil Polysttctns vialatensts 

Cooke Grevillea 14 13 1885 (Type from Perak) This 

IS wiitten P malacensts on the type sheet at Kew and is so 
pnnted in Saccardo The species is easily distinguished by its 
large pores 

Luzon Lamao horest Reseive, Bataan Piovince, Cun an, 
(7394) Twin Peaks, Benguet Province,Mindanao 
Mt Apo 530 m , Davao Copeland 1133 
Hapalopilas Ramosu Murnll sp nov 

Pileus distoitcd by change of position of host, new pilei ap- 
peanng in an imbiicate fashion on both surfaces of the now erect 
oldei spoiophore, sessile, dimidiate coiky, thickest behind, be¬ 
coming very thin at the maigin, convex 01 applanate above, 2-3 
X 4-5 X o S-i cm surface anoderm slightly uneven azonate, 
finely hirtosc tomentose, fulvous , mat gin acute subenhre, con 
colorous or slightly palei, stenlc context fulvous homogeneous 
2-4 mm thick, tubes grayish umbrinous within 2-4 mm long, 
mouths minute, 7 to a mm , subangulai, legulai, glistening, chang¬ 
ing coloi with the direction of the light from daik fulvous to bay, 
edges thin, firm, entire spores subglobose, smooth hyaline, 3-4 
fi, hyphae ferruginous, 3/a cyatidia slendei, fulvous, pointed, 
bent at the base, scanty, 15-25 x 5-6// 

Type collected on dead Calophyllum Inophyllum near Bosoboso, 
Rizal Province, Luzon, July, 1906, by Maximo Ramos, {1198) 
Hapalopilus sudrubidus Murnll, Bull Torrey Club 34 470 

1907 

Luzon Sablan, Benguet Province, timer 613^, Mt Man¬ 
veles, Bataan Province, Copeland 166 Mindanao Camp Keith¬ 
ley, Lake Lanao, Climens ag, San Ramon, Zamboanga, Copeland 
739 What appears to be a young, thin form of this species was 
collected by Curran and Memtt, {8^70), on Mt Maquiling, Laguna 
Province, Luzon, Oct 23, 1907 

Hexagona cucullata (Mont) Murnll, Bull Torrey Club 31 

332 *904 

Batanes* Femx, {3S87) 
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Hexagona lozoaensis Murnll, sp nov 

Pileus flabelliform, tapenng behind, 3x4x0 2-0 3 cm , 
surface isabelline, becoming grayish-tinted when dry, glabrous, 
radiate stnate, tessellate near the margin, which is rather firm, 
entile, opaque, strongly inflexed on diying context soft, white to 
isabelline, i mm thick behind, very thin near the margin, rather 
fragile, tubes large, decurrent, white to discolored, 1-2 mm 
long, mouths 1-2 x 1 mm , edges thin, somewhat fimbriate 
stipe lateral, short, thick, white, glabrous, 5x5 mm 

Type collected on dead wood at Lamao, Bataan Province, 
Luzon, Septcmbei, 1907, by H M Curran, (7/^/) 

Hexagona pertenuls Murnll, sp nov 

Pileus flabelliform, cuneate behind, 2-3 x I 5-2 5 x o 05 cm , 
surface white, glabrous, faintly ladiate stnate, tessellate near the 
margin, which is very thin, translucent, undulate, rarely toothed 
in places, fissured in age context veiy thin, white, somewhat 
elastic when dry, but easily broken, tubes decurrent, white, be 
coming ochraccous, very shallow, of the usual elongated hexag¬ 
onal form, mouths o 5 x o 25 mm , edges thin, slightly fimbri¬ 
ate stipe very shoit, 3 mm long, 1-2 mm thick, lateial, cylin 
dneal, concolorous, haidly umbilicate above 

Type collected on dead wood on Mt Malaraya, Tayabas 
Province, Luzon, November, 1907, by H M Cuiran and M L 
Meiiitt, {8g4.8) 

Hpxagona PHiLiPPiNtNSis (Bcrk) Ricker, Phil Jour Sci i 
Suppl 4 287 1906 Polyporus phihppinensts Berk Lond 

Jour Bot I 148 1842 (Type from the Philippines, col¬ 

lected by Cuming) haxoltis philippmensts Sacc byll Fung 
6 393 1888 Very similar to/* graminocephalus above, 

but tubes veiy much laigei and elongated-hexagonal. Leu- 
copoiiis furto-hneatus Pat, described from Java, can hardly be 
difleient fiom this species, judging fiom the descnption 
Luzon Lamao, Bataan Province, Copeland 14.07 

Inonotus Clemensiae Murnll, sp nov 

bporophore large, imbncate, uniformly dark fulvous-brown 
throughout, pileus sessile, dimidiate, conchate, rigid, fragile when 
dry, 5-7 X 10-15 X I-I 5 cm , surface soft, anoderm, azonate, 
short-tomentose, slightly radiate rugose, margin thick, fertile, 
irregularly notched or undulate context spongy-fibrous, homo¬ 
geneous, averaging i cm in thickness, tubes 5 mm long, mouths 
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angular, 2-3 to a mm , edges thin, entire spores elhpsoid, smooth, 
pale fulvous, 6-9 x 5-6 {i , hyphae thick, ferruginous, cysbdia 
none 

Type collected on dead wood at Camp Keithley, Lake Lanao, 
Mindanao, Septembei-October, 1907, by Mary S Clemens, as 
Inonotus fruticum (B & C) Murrill, Bull Torrey CJub 31 
601 1904 

Balabac Mangubat, {531) 

Laftiporus speciosus (Batt) Murnll, Bull Torrey Club 31 
607 1904 

Luzon Mt Isidro Pangasinan Province, Curran & MirrUt, 
{8409) 

Microporellus DEALBArus (B & C) Murrill, Bull Toirey Club 
32 483 1905 P Adarnt Berk (type from Ceylon) and 

P rastpes Berk (type from the Admiralty Islands) do not 
appear to differ from this species 

Luzon Mount Tapulao, Zambales Province, 1000-1400 m , 
Curran & Merritt, (8203) Mindanao Camp Keithley, Lake 
Lanao, Clemens 

Microporellus subdealbafus Muiiill, Bull Torrey Club 34 
471 1907 

Mindanao Zamboanga, Whstford & Hutchinson, {9226) 
Nigroporus nuKUS (Jungh ) Murnll, Bull Torrey Club 34 471 
1907 

Luzon Mauban, Tayabas Province, Curran, (9388) , Santa 
Mana Mavitac, Laguna Province, Curran, {8916') 

Nigroporus vinosus Murnll, Bull Torrey Club 32 361 1905 

Polyporus badius Jungh and Polystictus MoUenanus Sacc arc 
not distinct from this speaes Speamens in the Bresadola 
herbanum are erroneously labeled Polyporus carneo-niger 
Berk, and at Berlin Polyporus badius Berk 
Luzon Bosoboso, Rizal Province, Ramos, {2148), Mt Man- 
veles, Bataan Provmcc, Merrill, {3693) Mindinao Camp Keith¬ 
ley, Lake Lanao, Clemens aa, h 

Polyporus CELEBicus P Henn Monsunia i 12 pi i f 3 1899 

It IS difficult to separate this speaes from P Perula in some 
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of Its forms, although t}rpical examples are quite easily dis¬ 
tinguished Many mycologists do not consider P celebtcus 
distinct 

I^uzon Bosoboso, Ri/al Province, Ramos, > Rizal 

Piovince, Ramos, {^186s'), Santa Maria Mavitac, Laguna Province, 
Curran, {8^22), , Mt Maquiling, Laguna Province, Cun an 

& Merritt, {8g6j) , Lamao Rivei, Bataan Province, Copiland 176 
Mindanao Davao, Coptland 4.8^ Trail to Mt Apo, 1666 m , 
Davao, Copiland 1066, Camp Keithley, I^ke Lanao, Clmuns 
bd, be Negios Gimagaan River, Coptland 6, 10 Batanes 
Femx, ( j<y7j) 

POLYPORUS (OKALiNUS, Murnll, Bull Toney Club 34 471 1907 

Negios Gimagain River, Coptland 18 
Poi\PORis El EGANS (Bull) Pi ppici Myc 440 1838 

Mindanao Camp Keithlty, I ake Lanao, Clemens al 
PoiYPORUS iissus Beik Lond Jour Bot 6 318 1847 

Luzon Santa Maiia Mavitac, I aguna Piovince, Cut ran, {Sgi /) 
POLYIORUS rr VBELLitORMis K1 Linnaea 8 483 1833 

Luzon Baguio, Bengutt Piovince, Elmer 6045 
PoiYiORUs GRAMMOCLiiiATUS Berk Lond Joui Bot i 148 
1842 

Ncgios Gimagaan Rivci, Luzon Lamao Rivei, 

Bataan Province, Coptland 160, Cut tan, {7531), Mount Maquil¬ 
ing, laguna Province, Metttll, {313^, Bosoboso, Rizal Piovince, 
Ramos, {1838) (,4622), Sablan, Benguet Province, Elmet 6183 
Balabac Mangubat, (332) Mindanao, Camp Keithley, Lake 
Lamao, Chtnens am 

PoiYPORUS PAiENSis Muriill, Bull Torrey Club 34 472 1907 

Luzon Sablan, Benguet Province, Elmer 6184, Lamao River, 
Bataan Province, Copeland 133 Negros Gimagaan Rivei, Cope¬ 
land 20 

POLYPORUS Perula (Beauv ) Fr Epicr 437 1838 This species 

IS veiy abundant and vanable One form of it (Luzon Mount 
Maquiling, Laguna Province, Curran & Merritt, {8p63) ) is de- 
adedly tomentose in appearance, with narrow glabrous zones 
such as occur in young speamens of Cortolus versicolor 
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Luzon I^mao River, 115 m, Copelattd E, 178, Lamao 
River, Bataan Province, Copeland 180, Lamao Forest Reserve, 
Bataan Province, Foxxomthy, (1383), Mt Maiiveles, 800 m, 
Bataan Province, Copeland 183, Benguet Province, Elmei 614.6, 
Baguio, Benguet Province, Elmer 4^40, 6046, Sablan, Benguet 
Province, Uuiei 61 jj, 6182, Santa Maria Mavitac, Laguna Prov¬ 
ince, Cntiaii, (8^24), (8p2j:), Mt Maquiling, Laguna Province, 
Men ill, (j/ja), Curran & Mtmtt, (8g6j), {8g6y), (8p68) , Boso- 
boso, Rizal Piovince, Ramos, (2x4/), (2/^2), Montalban, Rizal 
Province, Men ill, {3088), Mt Arayat, Pampanga Province, 
rtll, {3032) , Mt Malaiaya, Tayabas Province, Curran & Memtt, 
{8g43), {Sg6i), Batangas Piovince, Curran & McrtiU, {Sgjy), 
Mt Tapulao, 1000-1400 m , Zambales Province, Curran & Mer- 
ntt, {8204), {8203), Zambales Province, Curran & Merritt, {Sxog), 
Paete-Piapi, Tayabas and Laguna Provinces, Curran, (^642), (3)645') 
Palawan Victoria Peak, Curran, (3J485), (3/486), {7487) Batanes 
Ftm-i, {3878), {3882), (^3886) Balabac Mangubat, {530) 
Mindoio Merntt, (^881^, Mt Halcon, Merrill, (6/13) Min¬ 
danao Zamboanga, Whttfoid & Hutchinson, (,^236), Catalonan, 
Davao, Copelandg26, Mt Apo, 2000 m , Davao, Copeland 1134, 
Davao, Copeland 131, 707, Camp Keithley, Lake Lanao, Clnnens 
ab, ad, bh, ch, cj, “ K,' n, 0, t, s 

Pycnopokus sanguinpus (L) Muriill, Bull Toirey Club 31 421 

1904 

Camiguin Babuyanes, Fnnx, {4134), {4164), (^4175) Min¬ 
danao Camp Keithley, Lake Lanao, Cleinen:> be, ct, Davao, 
Copeland C Negros Gimagaan River, Coptland 3, 7 Bala¬ 
bac Mangubat, {537) Batanes F 3 ntx, ( 3875) Luzon Pan- 
gisinan Province, Ramos, {4)80) , Montalban, Rizal Province, 
Merrill, (3083), Bosoboso, Rizal Province, Ramos, (/egg), (2133 ), 
Manila, Copeland 40, Lamao, Bataan Province, Curran, {7336) , 
Subig, Zambales Province, Curran, (7021), (37022), Santa Mana 
Mavitac, Laguna Province, Curran, (8g2i), Rizal Province, Ramos, 
*{r863) Palmas Merrill, {5371) 

Rigidoporus SURINAMENSIS (Miq ) Murnll, Bull Torrey Club 34 

473 1907 

Luzon Mt Maquiling, Laguna Province, Curran & Memtt, 
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(8ff6p) , Santa Mana Mavitac, Laguna Province, Cut tan, {8prf) 
Mindanao Camp Keithley, Lake Lanao, Clemens at 

Trametes conglobata Murnll, sp nov 

Pileus consisbng of seveial lobes closely imbricated in a 
rounded spoiophore 4 x 7 X $ cm , lobes rigid, convex above, 
plane below, dimidiate, 1-2 x 1-4 x o $-2 cm , surface uneven, 
opaque, dirty white, subglabrous, anoderm, aronate , margin ob¬ 
tuse, undulate, concolorous context white or pallid, multizonate, 
04-1 5 cm thick, tubes about i mm long, dirty white, thin- 
walled, mouths angular, slightly iriegular, 5-6 to a mm , edges 
entire to undulate spores ovoid to subglobose, smooth, hyaline, 
3-4 ft long hyphae hyaline, 3 /i, cystidia none 

Type collected on deadwood at Camp Keithley, Lake Lanao, 
Mindanao, Septembei-Octobei, 1907, by Maiy S Clemens 

Trametes insulans Murnll, sp nov 

Pileus sessile, dimidiate, imbiicate, iiicgular, thickish behind, 
dccurient, 2-4 x 3-7 x i-i 5 cm , suiface rugose, anodeim, glab¬ 
rous, black behind, light reddish brown in front, margin obtuse, 
steiilc, ochiaceous, entire context white to pallid, woody, zonate, 
1 5-3 mm thick, tubes i cm long behind, becoming gradually 
shoitei towaid the margin, the section appearing tnangulai, con- 
coloious with the context, mouths grayish-isabclhne, subcircular, 
3 to a mm , edges thick, firm, entire, becoming thinner at maturity 
spores subglobose, smooth, hyaline, 4-5 /i long, hyphae hyaline, 
3-4 ft , cystidia none 

Type collected on piostrate logs of Piims tnsulans at Baguio, 
15CX) m , Benguet Province, Luzon, October-November, 1905, 
by E D Meriill, {5001) 

Trametfs Mulleri Berk Joui Linn Soc Bot 10 320 1868 

This species has the appeaiance and habit of Daedalea, but the 
tubes aie never dacdaleoid Trametes concliata Berk , de¬ 
scribed Irom the Phihppines, appears to be a vanety of this 
species with sordid context and tubes, such as often occurs in 
Daedalea amamtoides 

Luzon Zambales Province, Curran, {yo2j), {7026 ), Lamao 
River, Bataan Province, Copeland 165, Bosoboso, Rizal Province, 
Cuiran, {9327) , Tarlac Province, Metrill, {3602) Camiguin 
Babuyanes, Fmtx, {4176) Mindanao Camp Keithley, Lake 
Lanao, Clemem an and one other collection 
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Tyromyces Merrittil Murnll, sp nov 

Pileus imbncatc-multiplex, the lobes few in number and at¬ 
tached together in a prolonged stipitiform base, each lobe flabelli- 
foim, with cuneate base, 7-9 x 7-9 x 05 cm , surface ladiate- 
rugose and roughened with piominences of vanous sizes, sordid 
white, opaque, veiy minutely tomentose, maigin iriegulai, vari¬ 
ously lobed, rathei thick, feitile, slightly deflexed context fleshy- 
fibious, veiy brittle when dry, milk-white, 2 mm thick , tubes 3 
mm long, slender, nearly white within, mouths giayish-white, 
glistening, discoloicd in places, regular, thin-walled, 3 to a mm , 
edges fii m, entire spores ovoid, curved, smooth, hyaline, 5-6 X 3 /i, 
hyphae veiy fragile, hyahne, 4-5 /i, cysbdia none 

Type collected on dead wood on Mt Maquiling Batangas 
Province, Luzon, November, 1907, by H M Cuiran and M L 
Meintt, (ipjp) 

Tsrromycea subchionetis Muinll, sp nov 

Pileus sessile, dimidiate, applanate, fleshy tough to fiagilc, 
2 X 4 X o 2 cm , sui 'dce smooth, glabrous, grayish isabelline, 
wiinkled when dry, margin cntiie, thin, steiile and abruptly de¬ 
flexed context white, homogeneous, fiagile, i mm thick when 
dry , tubes very distinct ftom the context in color, daik jellowish 
gray within, i mm long, mouths subcircular, regiilai grayish, 
glistening, 5-6 to a mm, edges entire, thick at fii st becoming 
thinner at matuiity spoies oblong, ellipsoid, smooth hyaline, 
5-6 X 2 fi, hyphae hyaline, 3-4 /x , cystidia none 

Type collected on dead wood on Mt Apo, 2160 m , Davao, 
Mindanao, April 20, 1904, by F B Copeland, /oy^ 

Tyromyces ungtiliformis Murnll, sp nov 

Pileus compressed ungulate, plane below, much thickei be¬ 
hind, 5 X 8 X 1-3 cm , surface anoderra, azonate, somewhat tuber- 
culosc, nearly glabrous, milk white, opaque, margin abruptly 
acute, narrowly sterile, concolorous, entire context white, fragile 
when dry, homogeneous, 5-8 mm thick, tubes white 01 yellow¬ 
ish within, I cm long behind, giadually shorter towards the mar¬ 
gin, slender, mouths circular, regular, 4 to a mm , somewhat glist¬ 
ening, white with a silveiy sheen, edges thick, entire spores 
smooth, ovoid, hyaline, i x 2 ft, hyphae hyaline, 3 fi , cystidia 
none 

Type collected on dead wood on Balabac Island, March-April, 
1906, by L Mangubat, (jjj) 
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Whitfordia Murnll, gen nov 

Hymenophore annual, epixylous, sbpitate, surface glabrous, 
anoderm context brown, fibrous to corky, tubes minute, cylin¬ 
drical spores hyaline stipe lateral, black 
Type species. Fames Warburgtanus P Henn 
Whitfordia Warborgiana (P Henn ) Murnll Fames Warburgt- 
antis '2 Henn , Monsunia i lo pi i f j 1900 Canal- 
apsis ancba (Berk ) Murnll, Bull Torrey Club 34 466 1907 

Specimens sent in previously were too young and aborted to 
deteiminc accurately The context of this species is rathei 
pale uhen young, becoming blacker with age 
Lumbdcan Merrill, (J280) Negros Gimagaan Rivei, Ch/r- 
landi2,iy Luron Mount Maquiling, Laguna Province, 

(f/’fo) Mindoro Bongabong River, Whitfaid 14.^6 Mindanao 
Sibulan River, Davao, Copeland ijoS, Malita, Davao, Copeland 

655 

Tnbe FOMITEAE 

Amauroderma asperulatum Murnll, sp nov 

Pileus tenifomi to nearly circular, thick, corky, rigid, convexo- 
concave, 5 cm in diameter, i 5 cm thick, surface glabrous, avel- 
laneous with two or three dark brown zones, thinly encrusted, 
neithei laccate nor shining, rugose when dry, margin thick, un¬ 
dulate, sulcate context thin, 1-2 mm, white, punky-fibrous, 
homogeneous , tubes veiy long and slender, i-i $ cm , wood- 
brown, mouths angular, 3 to a mm , edges thin, entire spores 
copious, ovoid, deep yellowish biown, averaging 18 x I2;i, 
studded with immense warts stipe ascending, laterally attached, 
cylindiical, equal, slightly expanding above, resembling the 
pileus in suiface, harder in substance, 5 cm long, 6-7 mm thick 
Type collected on the base of dead Parkta (?), at Lamao, 
Bataan Province, Luzon, February 2, 1904, by E B Copeland 
Amauroderma bataanenae Murnll, sp nov 

Pileus circular in outline, nearly plane, rigid, corky, 5x5 
X o 5 cm , surface much wnnkled both concentncally and radially 
in drying, sulcate, faintly zonate, opaque, avellaneous to grayish 
brown, paler toward the margin, thinly encrusted, glabrous , 
margin undulate, truncate, context white or nearly so, 3 mm 
thick at the centei, very thin at the margin, homogeneous, firm, 
tubes fuscous-brown within and without, 2-3 mm long, mouths 
rathei large and anpjiar at maturity, 3 to a mm , edges thin, firm, 
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entire spores globose, very deep brown, thick walled, lightly 
asperulate, copious, 12-14 n stipe central, subcyhndiical, enlarged 
at the surface of the giound tapering and ladicate below, corti- 
cated, isabelhne, woody 6 x o 6 cm 

Type collected on decaying underground roots in the legion 
of lamao, Bataan Province, Luzon, September, 1907, by H M 
Curran, (75^A) 

Amauroderma Clemensiae Mu mil sp nov 

Pileus thin, tough flexible, flabelliform to «ubcirculat, conchate, 
deeply dcpiessed behind 5x6x0 2-0 3 cm surface glabious, 
nearly smooth, multizonate faintly ladiate rugose when dry, 
brown behind avellaneous in front, with darker zones margin 
very thin entire to undulate blackish and inflcxed on dtymg 
context punky fibious pale isabelline, o 5-1 5 mm thick tubes 
I S-2 5 mm long pallid within mouths avellaneous umbiinous 
when bruised regular glistening 4-5 to a mm edges thin entire, 
coiky spores subglobose to ovoid smooth faint yellowish biown, 
copious, 5-7/! stipe exactly lateial cuived cylindiical nearly 
even, slightly enlai^ed at the base and somewhat compitssed 
where it joins the pileus, resembling the pileus in surface and con¬ 
text but uniformly light blown in color and almost woody 8 x 
o 6-0 7 cm 

Type collected on dead roots near Camp Keithley Lake I anao, 
Mindanao September-October 1907, by Mary S Clemens 
Amauroderma Plmekianum Murnll, Bull Toney Club 34 475 
1907 

Mindanao Zamboanga Whttfotd &■ Hutchinson, {^zSS) 
Amauroderma Kamosu Murnll sp nov 

Pileus round reniform, deeply incised at the hilum, where the 
stipe is attached, ngid, coiky, slightly convex, 3 x 4 X o 5 cm , 
suiface thinly encrusted, opaque, glabrous, very slightly sulcate- 
zonate, dark gray or blackish, much wnnkled on drying, margin 
thick, obliquely truncate, delicately penciled undulate context 
1-2 mm behind, very thin in front, nearly white, punky fibious, 
tubes 4-5 mm long, slender, avellaneous, mouths concolorous or 
darker, regular, circular, 5 to a mm, edges very thick entire 
spores subglobose, finely asperulate, light yellowish brown, 8-io/u 
stipe laterally attached, suberect, curved and somewhat com¬ 
pressed, corticated, glabrous, paler than the pileus, woody, radicate 
and branched below, 7 x o 4 cm 

Type collected on dead roots near Bosoboso, Rizal Province, 
Luzon, July, 1906, by Maximo Ramos, {nil) 
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Elfvingia Elmeri Murnll, Bull Toirey Club 34 476 1907 

luzon Subig, Zambales Piovince Cut rati, {7024) Min¬ 
danao Camp Keithley, Lake I anao, Clemens ar and one other 
collecbon 

Elivingia iornaia (Peis ) Murnll, Bull Torrey Club 30 301 
1903 Ganodertna subtornatum Murnll is piobably only a 
form of this species having an excess of resin The two genera 
come very close together here 

Mindanao Davao, Copeland joo Todaya Davao, 1400 
m, Copdand, 900 m, Copdanl 122^ Camp Keithley, Lake 
Lanao, CUmns t y and one other collection Luzon Mount 
Maqmling I aguna Province Met nil, {J5155) Bosoboso Rizal 
Province Ramos {irgj) (r20p) (1216) Mt Manveles Copeland 
167 ipo Mt Malaia>a Tayabas Province, Cun an & Memtt 
(Sgpp) , Zambales Province Cm ran 6* Memtt {8203) Rizal 
Province Foxworthy (/J7) Montalban, Rizal Province, Miirill, 
{?o87) Lamao I orest Reserve Bataan Piovmce, Cun an {7387), 
Panai Benguet Province Fltnet {3002), lamao Rivei, Bataan 
Province Copiland 181 i6g, 103 Baguio, Benguet Province, 
Unur 6o6p Santa Maria Mavntac, Laguna Piovmce Curran, 
(8932) Balabac Mangubat, {336) Camiguin Babuyanes, 
Fintv,{4i6p) {4173) {4178) Palmas Merrill,{3370) 

Fomls Auberianus (Mont) Murnll, Bull Torrey Club 32 491 
1905 

Mindanao Camp Keithley Lake Lanao, Clemens au, bg, and 
one other collection Negros Gimagaan River Copeland 13 

Pomes LiGNEUs (Berk ) Cooke, Grevillea 13 119 1884 

Mindanao Camp Keithley, I ake Lanao, Clenuns “ Q 

Pomes lu/onensis Murnll, Bull Torrey Club 34 476 1907 

Luzon Mt Manveles, Bataan Province, Copeland 182, on 
living Dipterocarpus These specimens are too young to show 
typical surface markings or a stratified hymenium 
Pomes ungulatus (Schaeff) Sacc Syll Pung 6 167 1888 

Luzon Baguio, Benguet Province, timer 3943 No 5238 
(Luzon Baguio, Benguet Province, Curran) appears to be a young 
and much discolored specimen of this speacs 
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Pomes subresmosus Murnll, sp nov 

Pileus semicampanulate, attached by an elongated umbo, con¬ 
cave below, woody 6 x 8 x i cm , surface glabrous, somewhat 
resinous, thinly encrusted, very rugose when dry, slightly sulcate, 
conspicuously banded with broad brow n and shining-black zones , 
margin thick abruptly acute and deflexed, entire oi undulate, con- 
colorous context white, slightly pallid when dry, woody fibrous, 
3-5 mm thick tubes 5-8 mm long, slender, brownish flesh-col¬ 
ored within when diy, mouths ciicular and whitish when young, 
becoming angular and concolorous at maturity 3-4 to a mm , edges 
at first thick becoming thin and laceiate spores globose or sub- 
globose smooth, hyaline, 3-4 fi, hyphae hyaline , cystidia none 
Type collected on dead wood in the Lamao Forest Reserve, 
Bataan Province, Luzon, October, 1906 by F W Foxworthy, 
{163S) Also collected at Bosoboso, Rizal Piovince, Luzon July, 
1906 by Maximo Ramos, 75) ■■ j 

Pomes subungolatus Murnll, sp nov 

Pileus sessile dimidiate, broadly attached, the point of attach¬ 
ment bounded by a narrow black zone ngid, convex above con¬ 
cave below 6 X 8 X 1-2 cm , surface sulcate, glabrous anoderm, 
slightly tubeiculose, isabelline, suffused in places with 1 eddish 
brown margin rounded, thick, entire context thick, 5-8 mm , 
isabelline, zonate soft corky, tubes whitish w ithin, slender, 3-5 
mm long, not distinctly stratified, mouths small, white to isabel- 
line, perfectly arcular 5 to a mm, edges thick, obtuse, entire 
spores ovoid, smooth, hyaline, 5 x 3 5 /», hyphae hyaline, 5-6 [i , 
cystidia none 

Type collected on prostrate logs of Puuis itisularis at Baguio, 
1500 m , Benguet Piovince, Luzon, October-November, 1905, by 
F D Merrill, (5005) 

Ganoderma AHBOiNENSE (Lam ) Pat Bull Soc Myc Fr 5 70 
1889 

Luzon Lamao Forest Reserve, Bataan Province, Curran, 
{7395) > Lamao, Bataan Province, Copeland 1365, Bosoboso, 
Rizcil Province, Ramos, (p/S 7 ) Negros Gimagaan River, Cope¬ 
land 16 

Ganoderma balabacenae Murnll, sp nov^ 

Pileus ascending from a short, thick tubeicle, flabelliform to 
nearly circular, depressed at the center or behind, very concave 
below, 15x15x2 cm, surface glabrous, thinly encrusted. 
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opaque brown behind, laccate, shining and dark reddish brown in 
front, rugose and roughly tuberculose, sulcate, margin abruptly 
acute, yellowish, steiile, entire context ferruginous above, fulv¬ 
ous below, woody-fibrous, i cm thick, tubes cinercous-fuscous, 
slender, i cm long, mouths circular, regular, 3-4 to a mm , 
whitish when young, concolorous at maturity, edges thick, entire 
spores ovoid, finely asperulate, pale brownish, 8-9 x 4-5 /i, hy- 
phae fen uginous fulvous , cysbdia none 

Type collected on the island of Balabac, March-April, 1906, 
by L Mangubat, (sjp) 

Ganodertna Currani Muinll, sp nov 

Pileus coiky, ngid, renifoim, convex above, concave below, 
slightly depressed behind, attached at the hilum to a very long 
stipe, 3-4 X S-6 X o 5 cm , surface glabrous, laccate, shining, 
reddish brown shallowly concentrically sulcate, ladiate-rugose, 
maigin thick, undulate, concolorous context fulvous, punky, 1-2 
mm thick, tubes slender, 3-4 mm long at the thickest part of 
the pileus, giayish fuscous, mouths becoming concolorous, arcu- 
lar to angular, 4-5 to a mm spoies ovoid, distinctly asperulate, 
deep fulvous, copious, 8-10 x ^7 n stipe eiect, sublaterally at¬ 
tached, nearly cylindrical, slightly irregular, equal, laccate, gla¬ 
brous, enciusted, 15-20 cm long, 5-10 mm thick 

Type collected on dead wood at Lamao, Bataan Province, 
Luzon, September, 1907, by H M Cuiran, {7344) 

Nigrofomfs melanoporos (Mont) Mm nil. Bull Torrey Club 31 
425 1904 

I U7on Lamao, Bataan Province, Curran, {7540) 
PvROPOLYPORUS ALBOMARGiNATUS (Lcv) Muriill, Bull Torrey 
Club34 478 1907 PofyporusochrocrociusV Henn (Mon- 

sunia I 14s 1899) exactly corresponds to this speaes, 

judging from the descnption, and should be treated as a syn¬ 
onym 

Luzon Bosoboso, Rizal Province, Ramos, {2149), (-2/50), 
{2136) , Lamao River, Bataan Province, Copeland 173 , Mt Mar- 
iveles, Bataan Province, Merrt/l, (jdffd) Mindanao Mt Apo, 
Davao, Copeland 1077 A specimen collected at Camp Keithley 
by Mrs Clemens agrees well with Fames pyrrhocreas Cooke, which 
I have considered synonymous with P albomargtnatus It may be 
that furthei collections will prove them distinct speaes 
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Pyropolyporus caliginosus (Beik) Mumll Bull Toirey Club 
34 478 1907 

Mindanao Camp Keithley, Lake Lanao, ii,f 

Pyropolyporus enixjiheius (Berk) Murnll, Bull Toney Club 
34 478 1907 Pyropolyporus Wtlltmisti Murnll Bull 

Torrey Club 34 479 1907 A quantity of good mateiial 

shows gradations between the two foims distinguished as 
species in 1 formei paper When voungthe context is biight- 
colored, becoming daiker and thinner with age 
Mindoio Mt Halcon Mtrrtll [6126) Camiguin Babu¬ 
yanes, htun, (//77) Mindanao Camp Keithley, Lake Lanao, 
Clemens tf and one other collection Luzon Montalban Rizal 
Piovince Merrill (50^9), Bosoboso, Rizal Province Curran, 
Mt MalaiajT Tayabas Province, Curran tr Merntt, 

{8gso) 

Pyropolyporus fasiuosus (Lev ) Murnll, Bull Toirey Club 34 
479 1907 

Mindoro Mt Halcon Miritll {6114) Luzon Antipolo, 
Rizal Province, Curran, {704.4) Camiguin Babuyanes lintr, 
{4171) Mindanao Zamboanga, Wlutford cr HuUlunson {8^42 ), 
Camp Keithley, Lake Lanao, Clemens bi, p, u v 

Pyropolyporus lamaensis Mmrill, Bull forrey Club 34 479 
1907 

Luzon Mt Manveles Bataan Province, Copeland 14$ 
Negros Gimagaan Rivei, Copeland 75 Mindanao Catalonan, 
Davao, Copeland 722 

Pyropolyporus pechnaius (K 1 ) Murnll Bull Torrey Club 34 
479 1907 Fames substygius B & Br , from Ceylon, is con¬ 

siderably larger than the usual form of this species, but it does 
not appear to be specifically distinct Polyporus Hasskarht 
Lev , desenbed from Java in 1844, is identical with Klotsch s 
species desenbed from the East Indies eleven years previously 
Luzon Santa Mana Mavitac, Laguna Province, Curran, 
{8pi2), Lamao, Bataan Province, Curran, {7520) Palawan 
Ewig River, Merrill, {J586) 
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Pyropolyporus subextensus Mumll. sp nov 

Pileus large, woody, sessile, dimidiate, applanate, slightly cor- 
vex below, 7-8 X 10-12 x i cm , surface rough, slightly sulcate, 
glabious, thinly enciusted, opaque blown , margin slightly lobed, 
very obtuse, fulvous steiile context ferruginous, multi/onate, 
woody nearly i cm thick, tubes short, 1-2 mm long each sea¬ 
son, fulvous in oldei layers, giayish fuscous in those of lecent 
growth, mouths minute, fulvous, arcular, thick walled, 7-8 to a 
mm edges thick, entiie hyphae feiruginous 3-4/^, cystidia 
flask shaped 01 iriegulai in outline, pointed, fulvous, vciy abun¬ 
dant, 15-30/1 long 8-10/1 thick at the base 

Type collected on dead wood at Camp Keithley, Lake I anao, 
Mindanao, bcptembei, 1907, by Mary S Clemens Also collected 
on Mt Apo, 2000 m , Davao, Mindanao, April 22, 1904, by L 
B Copeland ‘ L 

Pyropolyporus tenoissimus Mumll, sp nov 

Pileus thin, woody, rigid, dimidiate, concave above, convex 
below, decut rent behind, i-i 5x4-5x01-02 cm , surface 
rough, spongy tomentose to subglabrous, neither sulcate nor zon- 
ate, fulvous to fuliginous, thicker and more spongy near the mar¬ 
gin, which IS fulvous, finely tomentose, rather thick, undulate 
context fulvous, veiy thin, punky to corky, tubes stratified, 0.5 
mm or less long each season, cinereous fuscous within, mouths 
whitish-stuffed when young minute, 6 to a mm , circular, 1 egular, 
avellancous at first becoming darker at maturity, edges thick, 
entire spoies globose, smooth, hyaline, copious, 3-4/^, hyphae 
melleous, 2-3 /i, cystidia fulvous, cuspidate, scanty, 15- 20/< long, 
5-7 // thick at the base 

Type collected on dead wood in Davao, Mindanao, March 13, 
1904, by E B Copeland, ^p7 
Pyropolyporus tricolor Mumll, sp nov 

Pileus very large, applanate, comparatively thin, ngid, woody, 
15 X 25 X i-z cm , suiface loughly tubeiculose and ndged, 
irregularly sulcate, thinly encrusted, glabrous, dark bi own to dull 
black, rimose in dried speamens, mai^in thin, obtuse, reddish, 
subentire context woody, brick-red, with white dendroid mark¬ 
ings, 5-8 mm thick , tubes 4-5 min long each season, brick red 
m the older layers, yellowish red wnth white lines in recent 
growths, mouths minute, regular, arcular, glistening, melleous, 4 
to a mm , edges rather thick, entire spores subglobose, smooth, 
hyaline, with smoky brownish, rather thin walls, 5-6//, hyphae 
melleous, 3-4cystidia none 
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Type collected on dead wood at Santa Mana Mavitac, Laguna 
Province, Luzon, February, 1908, by H M Curran, (Spjj) 

Tube DALDALEAt 

CiciovncES ruscus It Linnaea 5 512 pi ii f j 1830. 

(Type fiom Mauritius) 

Luzon Mt Malaiaya, Taj abas Province, Curran & Merritt, 
{8p4p) Benguet Province, Elmer 6048 
Daedalev AMANiioiuts Beauv H Owar i 44 180S 

Luzon Mt Malaraya, Tayabas Province, Curran & Merritt, 
{894.5) Bosoboso Rizal Province (/^oy), 

{4619) (4633), Rizal Province, Ramos, (rSdj') Bagac, Bataan 
Province Cut ran, {6494) Lamao Porest Reserve, Bataan 
Province {TsSpj, Lamao, Bataan Province, Curran, {7542), 
Panai Benguet Province, Met nil, {jsoojf), Montalban, Rizal 
Province, {^091) Twin Peaks Benguet Province I liner 

Negros Gimagaan River, Mindoro Bonga- 

bong River, Whitford 1445 Mindanao Davao, Copdand 490 
Camp Keithley, Lake Lanao, Chmetis g, ni, and one other col 
lection 

D\edalea Hobson: Berk Jour Linn Soc Bot 13 165 1873 

Balabac Mangubat,{5io) I uzon Bagac, Bataan Pi ovince. 
Curtail, {6493), Montalban Rizal Province, Met nil, {^5084), 
Moron, Bataan Province, Curran, {6492), Lamao Bataan Province, 
Copeland 186, 187, 188, Bauang, Union Province, Elmer 5745 , 
Santa Mana Mavitac, Laguna Province, Cm ran, {8920), {8931), 
Cavite Province, Curran & Memtt {8941) Zambales Province, 
Curran, (7027), Mt Maiiveles, Bataan Province, Men ill, {3696), 
Rizal Province, Foxworthy, {119), Ramos {1868), Antipolo, 
Rizal Province, Curran, {7041), Manila, Copeland 42 Mindoro 
Bongabong River, Whttford 1419 Mindanao Zamboanga, Whxt- 
ford & Hutclunson, {9225), Camp Keithley, Lake Lanao, 
Clemens " 0 ,” q 

Daedalea isabellua Murnll, sp nov 

Pileus thin, corky, slightly flexible, sessile, dimidiate, applanate 
above, convex below, thickest behind, 5x9x0 5-1 5 cm , 
surface glabrous, faintly mulbzonate in front, rough and warty 
behind, somewhat radiate rugose, isabelline, mai^in thin, un- 
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cotitcxt homogencous, corky, isabelline, 
behinrl 1 iJ very irregulai, porose-daedaleoid 

forS ^ “"g*"- 'vhere the fuirows are 

^ r" ones inserted and the edges are thick and 

ebse furrows mostly radial, thin-walled, i-i 5 mm wide, i 3 
cm deep behind, becoming gradually shallower towaids the 
‘‘"^“■0 or undulate, some of them splitting into 
I at plates with sharply toothed lowei niaigins spoies 
ovoid, smooth, hyaline, copious. 5-6 x 3-4/^, hyphae slightly 

yellowish, 3-4/1, cystidia none / 

Type collected on dead wood at Sablan, Benguet Piovince, 
Luron, April, 1904, by A D t Hmcr, 6 /Sd 


Daedalea subconfragosa Muinll, sp nov 

Pilous sessile, leniform, thin, flexible, conchate, 6 x 11x03 
cm , surface glabrous, fnntly multi/onate, pale wood coloi, mai- 
gin acute, feitile, concolorous, entire 01 undulate context ochia- 
ceous, punky, less than i mm thick , tubes pale wood color within 
and without 2-3 mm long, tough, mouths much elongated ladi- 
ally, variable in sue, 1-6 x o 5-1 mm, edges thin, undulate 01 
irregulaily toothed spoies ellipsoidal smooth, hyaline, 5-6 X 3- 
4/i, hyphae hyaline, 3-4/1, cystidianone 

Type collected on dead wood in Riral Piovince, Luzon, Jan 
uaiy, 190G, by F W Foxwoithy, (22) 


Glopophillum EDUfP MuiiiIl,BulI Toney Club 34 480 1907 

Luzon Baguio, Benguet Piovince, A/wc/, Min til, (fooo), 
Tiinidad, Benguet Province Lima , /ambales Piovince, 
Curran, (70/p) 


Gloeophyllum mgrozonatum Muinll, sp nov 

Pilcus iigid, subtiiangular, n-inowei behind, sessile, convex 
above, plane below, 7 x 6 x 1-2 cm , surface glabrous, nearly 
smooth, cineieous behind, isabelline in front, with a broad black 
zone one thud the distance from the point of attachment and two 
or three indistinct biownish zones ncai the maigin, which is thick, 
rounded, stenle, faintly tomentosc, subentire, isabelline or slightly 
avellaneous context feiiuginous, corky, homogeneous, 5 mm 
thick , tubes i mm long behind and at the center, avellaneous, 
with fulvous dissepiments, mouths feiruginous to anereous-fuscous, 
very uneven and irregular in size and shape, daedaleoid and 1-2 
X 2-5 mm behind, with irpiciform edges, poroid and i mm or 
less at the margin, with edges entire spores ovoid, smooth, hya¬ 
line, scanty, 5 x 3 S /i, hyphae ferruginous, 3 //, cystidia none. 
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Type collected on dead wood near Baguio, Benguet Province, 
Luzon, Match, 1904, by A D E Elmer, 

Glofoph\llum striatum (Sw) Murnll, Bull Torrey Club 
32 370 1905 

Mindanao Davao, Copdani D, 52$ Negros Gimagaan 
River, Copt land 

Lenzites Clemensiae Murnll, sp nov 

Pileus flabellifoi m, applanate above, convex below, very slightly 
flexible, tapering to a veiy small point of attachment behind, 
6 X 7 X i-i 5 cm , sutface maiked with a few broad concentnc fur- 
lows minutely reticulated, puie white and legularly ladiate- 
grooved on the marginal band i 5 cm broad, grayish discolored 
and almost devoid of reticulations and giooves behind, margin 
subentiie veiy thick, the context projecting so as to form a very 
slight edge above the rounded ends of the gills context milk- 
white I mm thick, furrows very deep, reaching i cm or more, 
most of them forked once, 2 mm broad, dissepiments entiie, ob¬ 
tuse, film, slightly cremeous 

Type collected on dead wood at Camp Keithley, Lake Lanao, 
Mindanao, Septembei, 1907, by Mary S Clemens, cc 
Lenzites submunna Murnll, sp nov 

Pileus thin, tough, slightly flexible, dimidiate, sessile, applanate 
above and below, S X 9 x i cm , suiface glabrous, nairowly sul- 
cate and avellaneous isabelline in fiont, broadly sulcate and mun- 
nous behind , margin thin, undulate context white, very distinct 
in color from the isabelline dissepiments, very thin at the margin, 
increasing to 3 mm thick behind , fuirows lamellate, i mm wide, 
reaching 5 mm in depth, edges enbre or slightly undulate, not 
splitting with age 

Type collected on dead wood at Camp Keithley, Lake I^nao, 
Mindanao, Scptember-October, 1907, by Mary S Clemens, aj 
New York Botanicai Garden 
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The Fruit Spot of apples 

Chari ES Brooks 
(WITH PiATis 39 35) 

A considerable percentage of the Baldwin apples of New Eng¬ 
land are marred by the presence of certain fruit spots, descnbed 
m the bullebns of the New Hampshire Expenment Station as the 
Brown Spot of.Baldwins The following paper is a report of the 
results obtained in an effort to determine the cause of this spot, 
Its morphological and physiological characteristics and means of 
prevention A brief review of earlier w ork on this and closely re¬ 
lated effects wiWn^e of value in the later presentation of the subject 
matter 

Review of literature 

In 1879 Sorauer (i) descnbed a disease which he called the 
“ Sbppichwerden der Aepfel According to his descnption, 
brown or blackish brown spots developed on the surface of the 
fruit extending into the flesh only 5 to i 5 mm These spots 
remained isolated and never involved the whole fruit He found 
that they might remain without development for a long time and 
later develop rapidly in storage He considered the spots to be 
due to a decomposition produced by a particular fungus and gave 
Sptlocaea Pomi, previously descnbed by Fnes (2), as the probable 
agency 

Reichelt (3) reported a similar spot on apples but found that 
it was caused by a fungus belonging to the genus Synchytnum 

Frank (4) thought that the Sptlocaea Potm of Fnes was a 

[The Bullbtin for Angnst 1908 (35 371-4U // ed-eS) wri iimed 26 An 
1908] 
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sterile form of Fusuladium dendriticutn, thus making the " Stip- 
pen der Aepfel ” identical with scab. 

Wortmann (5) made extensive studies of the “ Stippen der 
Aepfel.” He described the disease as producing numerous brown 
spots on the surface of the fruit. At first these were but i to 5 
mm. in diameter and entirely separate and distinct, but later they 
might become larger and more numerous, practically covering 
the entire surface of the apple. The spots usually developed 
after the fruit had been gathered and while it was passing through 
its final ripening processes, but with especially susceptible varie¬ 
ties they sometimes appeared while the apples were still on the tree. 
The tissue beneath these spots was browned, possessed an over¬ 
abundance of starch and in late stages was bitter to the taste. 
He did not consider the disease to be of fungous origin, not only 
because he was unable to find any trace of mycelium in the 
affected tissue but also from the fact that the spots were often 
covered by a smooth and unbroken epidermis and might be found 
at a depth of one centimeter from the surface and entirely sepa¬ 
rated from all other affected tissue. He believed that the disease 
was a physiological one and that conditions of transpiration were 
largely responsible for its occurrence. He found that varieties of 
apples that were susceptible to spotting had more lenticels and a 
thinner-walled epidermis than those less affected by the disease. 
On the other hand, these same susceptible varieties gave off less 
water in transpiration than the more resistant ones. From these 
observations and from the previously known fact that spotting 
might be prevented by a rapid drying of the fruit, he drew the 
conclusion that the extent of the disease was not determined by 
the actual amount of transpiration but by the readiness with 
which water was conducted from-deeply seated cells to replace 
that lost in transpiration. The varieties that had the slowest rate 
of conduction were the ones that were most seriously affected. 
The concentration of the cell sap in the exposed tissue was the 
real cause of the injury and the acids and acid salts were the 
active agents in killing the cells.' As an explanation of the fact 
that apples do not become spotted when dried very rapidly, he 
suggested that under such conditions the acid did not have time 
to act. He believed that the nature of the substances in the cell 



Brooks: The Fruit Spot of apples 


426 


sap partially accounted for the diflerences in the susceptibility of 
different varieties. 

2^chokke (6) presented a detailed report in regard to the 
structure of the epidermis in core-fruits with special reference to 
the part it plays in determining their keeping quality. His de¬ 
scription of the “ Stippen ’* and his conclusions in regard to it are 
almost identical with those of Wortmann. 

In Australia a disease supposed to be identical with the “ Stip¬ 
pen ” IS described by Cobb (7) as Brown or Bitter Pit. 

Craig (8) described a similar disease occurring in Canada as 
the Dry Rot of the apple. He found that sixty different varieties 
of apples were susceptible, but that the Baldwins were affected 
most seriously. 

In the United States the spotting of apples has been repeatedly 
described and variously named. Selby (9) reported a disease of 
Northern Spies and other varieties which produced small brown 
spots just beneath the skin of the apple and which usually did 
not extend to any great depth into the tissue. He found no fun¬ 
gus present and considered it a breaking down of ceils brought 
about by seasonal conditions. 

Jones (10) described the “ Brown Spot of the Baldwin Apple '* 
as producing brown sunken spots the size of a pea or larger on 
the surface of the apple. The flesh underneath these spots showed 
a brown discoloration for an eighth of an inch or more in depth. 
The discolored portion was quite bitter to the taste. Specimens 
of the diseased fruit placed in a moist chamber soon developed 
small grayish pustules at or near the center of the spot, the pus¬ 
tule being from a sixteenth to an eighth of an inch in diameter. 
Specimens of the fungus were sent to J. B. Ellis for identification 
who reported that it was probably Dothidea potmgena Schw. 
Later, Jones (ii) stated that the fungus occurring in the spots 
was quite different from the above species. In most cases, espe¬ 
cially in the autumn and early winter, no fungus was detected in 
the browned tissue. When it wm present it was quite obscure. 
The fungus was not identified because of inability to secure satis¬ 
factory fruiting spedmens. He considered the fungus a sapro- 
ph3rte and of minor importance so far as the disease was con¬ 
cerned. In the later publication the spotting was given the fol¬ 
lowing description: 
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“ The disease usually appears superficially on the fruit as small 
sunken brown spots scattered over the surface of the apple, but 
more abundantly near the eye or apical portion. These spots may 
appear before maturity, but usually are seen only after the apples 
have lain in storage for some time, and tend thereafter to increase 
in number and size. The spots usually vary in diameter from 
two to five millimeters. The superficial spots usually lie immedi¬ 
ately underneath the epidermis, which in the earlier stage of their 
development is unbroken. Upon cutting into such a spot it is 
found to consist of rather dry, dead and browned tissue, extending 
into the flesh for a distance about equal to its diameter. Similar 
areas of dead and brown tissue may occur scattered at various 
depths in the flesh nearly to the core. Examination shows the 
spots to be associated in their distribution with the occurrence of 
the vascular bundles of the fruit. The browned tissue may have a 
slightly bitter flavor in the older spots, but this bitterness is not 
constant and in no case in our observation is it very decided." 

He found that while the spotting was worse on Baldwins than 
on any other variety it was quite common on Northern Spies and 
occurred on Greenings. 

Stewart’s (12) description of the “Baldwin Spot" is quite 
similar to that given by Jones. He did not detect the bitter taste 
that Jones had found the browned tissue to have. The smallest 
spots might show no brown color at all but be indicated merely 
by a deeper red color of the skin if situated upon the colored part 
of the fruit, or by a green color if situated upon the lighter portion. 
At the time the fruit was gathered the spongy tissue was found 
only underneath the surface spots, but after it had lain some three 
weeks in the laboratory many brown spots were found distributed 
irregularly through the flesh of the calyx half of the fruit, but not 
in the stem half. Apples placed in moist chambers showed no 
development of any fungus and pieces of browned tissue trans¬ 
ferred to various culture media gave no growth. No beneficial 
results from spraying had been observed. In a later bulletin (13), 
an orchard was reported in which the disease had been almost 
entirely prevented by spra3nng. The most susceptible varieties 
were Baldwin, Northern Spy, and Rhode Island Greening. 

Clinton (14) described the “ Baldwin Spot" as showing first 
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in the fail as small sunken rotten spots on the surface oS the fruit 
and later as isolated brown spots within the flesh, the tissue in 
these often collapsing. 

In a later report (i 5) he described another disease of the apple 
which he called the “ Fruit Speck.” This disease showed super¬ 
ficially as small spots or sptecks scattered over the skin. These 
areas of brownish dead tissue usually varied from the size of a pin¬ 
head to a quarter of an inch in diameter and extended but slightly 
into the flesh. He could frequently see small ruptures at the 
center of the specks. Diseased tissue when placed in sterile cul¬ 
ture media developed a fungous growth. The fungus in the 
various cultures was apparently the same. Talman Sweets were 
most seriously affected, Northern Spies suffered less, while Bald¬ 
wins were injured but little. 

Longyear (11) reported a disease common on Baldwins and 
other varieties in Michigan which he called the ” Fruit Spot ” of 
apples. He described it as appearing in the form of small, dr- 
cular, slightly sunken spots of a brown color. The brown dis¬ 
coloration usually extended but a little way into the flesh of the 
fruit and the affected part possessed a bitter taste. The spots gave 
rise to spore-produdng pustules. Phyllachora pomigena (Schw.) 
was credited as the cause of the trouble. Spraying as for scab was 
found greatly to reduce the disease. 

Lamson (17) has published a number of reports on the ” Brown 
Spot of Baldwins ” as it occurs in New Hampshire. He gave the 
following description of the disease : “ It is characterized by the 
appearance on the surface of the apple of numerous small brown 
spots, varying in diameter from a sixteenth to an dghth of an inch. 
The spots are slightly sunken or depressed so that the surface has 
a pitted appearance. They suggest the beginning of rot but do 
not increase in size ordinarily, though occasionally they do. The 
disease appears late in the season. The chief injury is to the ap¬ 
pearance of the fruit. This is often so much damaged that other¬ 
wise perfect apples become seconds.” He found that fungiddes 
practically controlled the disease. 

For the past two years the writer has been making a study of 
the spotting of New Hampshire apples. The results obtained are 
given under the various headings that follow. A knowledge of 
the host is necessary to an understanding of a disease. 
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The structure and development of the apple 
Epidertiiol structure —The epidermis of the apple consists of 
a single layer of cells, the outer walls of which are strongly thick¬ 
ened These outer walls consist largely of cutin, which as the 
apple matures is impregnated and covered with a resinous and 
waxy substance The apple is thus furnished with a covenng that at 
most points is practically impervious to water and fungi Many uni¬ 
cellular hairs are found on the surface of the young fruit The some¬ 
what conical bases of these are inserted between the other epidermal 
cells These hairs disappear when the apple is a few weeks old, 
but before this time the cuticle of the apple has considerable thick¬ 
ness Zschokke (6) found that in dropping fiom the apple the 
hairs might break even with the outer edge of the cuticle, leaving 
their conical bases behind, but that more frequently they loosened 
themselves from the surrounding epidermal cells, leaving a deep 
scar, which in the later development of the fruit, might become a 
definite break in the epidermis The writer s observabons agree 
with those of Zschokke As late as the first of August these hair 
pits were quite common in the epidermis 

In the young fruit the stomata furnish such openings in the 
epidermis as are necessary for the passage of gases and liquids 
They are very numerous early m the year and while the majonty 
of them disappear later they are still quite common on the mature 
fruit From three to four weeks after the fall of the blossoms 
numerous cork-hke flecks begin to appear on the apple surface 
The majonty of these are lenbcels (mate 32, figure 4) When 
the epidermis of the young apple is broken, either through a nat¬ 
ural or foreign agency, the opening is rapidly covered with cork 
cells According to Zschokke (6) the lenbcels develop as a result 
of breaks in the epidermis caused by the rapid enlargement of the 
apple, the stomata being the points that yield most readily to the 
strain In a typical lenbcel the cells are arranged in definite 
layers In the apple the structure of these corky specks vanes all 
the way from that of a typical lenticel to a few thick-walled cork 
cells promiscuously arranged beneath a minute break m the cubcle 
Their early structure leads the wnter to the opinion that while the 
majonty of them develop at stomata others probably ongmate from 
the pockets left by the falhng hairs 
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The lendcels are far more numerous on the blossom half than on 
the stem half of the apple. This statement is based on actual count 
as well as on general observations. A square centimeter was 
marked off on the stem half of an apple and another on the blossom 
half and the lenticels counted on these areas. By averaging the 
results secured from ten Baldwins the ratio of seven to four was 
obtained as that existing between the number of lenticels on the 
blossom and stem halves of the apple. On Northern Spies the 
ratio was approximately five to three. 

Hypodermalparenchyma. — Immediately beneath the epidermis 
are layers of cells that are distinctly different from those more 
deeply situated. These cells are smaller and more compactly 
arranged. They are oblong in shape with their greatest diameter 
parallel to the epidermis. They are rich in chlorophyll and take 
an active part in the nutrition of the apple. They contain the red 
coloring-matter of the fruit, which, according to Pick (i8), develops 
from tannin under the influence of sunlight. There is a gradual 
transition from these cells to the lai^e isodiametric ones that make 
up the mass of the apple tissue. 

Vascular system. — The close relation of the conducting sys¬ 
tem to spot diseases makes a study of the vascular bundles of in¬ 
terest in this connection. The general distribution of these could 
be studied best in frozen apples. With these the soft flesh could 
be nearly all removed by holding the half of an apple under the 
current from a laboratory faucet The remaining portion of the 
apple could be very satisfactorily studied by floating it in water. 
If an apple is cut into halves perpendicular to the core, ten green 
spots may be seen arranged in the form of a circle about midway 
between the core and the epidermis (plate 31, figure l). These 
are the large vascular strands of the apple. Smaller branches 
are given off from either side of them. Figure 7, plate 35 is a 
sketch of one of these ten vascular strands with the branches that 
arise from one side of it, i. e., it shows about one twentieth of the 
vascular system of an apple. The main branches give off com¬ 
paratively few smaller ones before reaching the margin of the sur¬ 
face zone of cells previously described. Here they branch pro¬ 
fusely and anastomose in a seemingly indiscriminate manner. The 
veinlets from one large vein unite with those from another so that 
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the whole surface system is closely interwoven and connected. In 
the small veinlets the vascular elements become fewer and fewer, 
finally giving place to long narrow cells that seem to be transi¬ 
tional between the vascular tissue and that of the apple pulp. 

Chemical composiHon. —The chemical composition of the apple . 
varies greatly with the time of the year. 

Pfeiffer (19) reported that crude fiber, ash, protein, sugar, acid, 
water, pectin, and dextrin all increased in the apple during growth. 

Bigelow, Gore, and Howard (20) found that the sugar content 
of winter apples increased from the time of the June drop till No¬ 
vember 5, when the apples began to break down and become 
mealy. During this time the acid, as estimated on a total solids 
basis, was constantly decreasing. These changes in the sugar and 
add content took place very rapidly in the latter half of June and 
early part of July. The starch content reached its maximum 
before the last of July and rapidly decreased after that time. 

Morse (21) found that the most important change in the apple 
in the after-ripening ” process was the change of starch to sugar. 
Cold storage retarded this and other chemical changes but could 
not prevent them. 

Otto (22) reported that when ripe apples were allowed to sweat 
in piles the starch was entirely converted into sugar in two or three 
weeks, the fruit thus becoming more valuable for dder-making. 

Zschokke (6) reported that the tannin content decreased in the 
ripening process. He found that the tannin was located largely 
in the surface cells of the .apple. He believed that apples owed 
their resistance to decay fungi much more to the chemical composi¬ 
tion of the ceil sap, especially to the tannic and malic acid content, 
than to any mechanical protection. 

The Fruit Pit of apples 

The wnter finds that there are two distinct fruit spots that oc¬ 
cur on New Hampshire apples. Some stages of either of these 
might be included under any of the previously mentioned descrip¬ 
tions. In the following pages one of thm will be called the Fruk 
Pit and the other the Fruit Spot of the apple. 

CharacterisHcs ,—In early stages of the Fruit Pit one finds num¬ 
erous sunken areas from two to six millimeters in diameter on the 
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surface of the apple. These depressions are somewhat hemispheri¬ 
cal in shape and have the appearance of bruises. At this stage 
the spots are not brown and often show no difference in color from 
the surrounding surface of the apple. They may be a deeper red 
than the adjacent tissue when occurring on the* colored portion of 
the apple and a darker green when on the lighter parts. Later they 
begin to take on a brown tint, but at first this seems to show 
through from rather deeply seated tissue and not to arise from any 
discoloration of the epidermal or immediately underlying cells. 
Sections of such spots show that this is the case, and that the 
browning and the shrinking of the cells occur in the pulp of the fruit 
and in the tissue that is transitional between it and the hypodermal 
parenchyma. Later the surface cells also become dark brown. 
The epidermis may be smooth and apparently unbroken in both 
early and late stages. As the disease advances spots situated near 
each other often become confluent, developing into one large spot 
In all such cases examined it was found that the original spots 
were closely connected with one vascular branch. The writer has 
been unable to detect a bitter taste in the browned tissue of the 
fruit pits. 

Internal browning of tissue. — The surface spotting is often ac¬ 
companied by browning of the tissue immediately surrounding the 
vascular bundles. Upon cutting such an apple one sees numer¬ 
ous apparently isolated brown spots. Further study shows that 
these are not isolated but are in reality continuous strands of brown 
tissue surrounding the vascular bundles. The portion of the vas¬ 
cular system that is most commonly affected is that lying within 
fifteen millimeters of the surface of the apple (plate 31, figure 
3). The surface spots often occur without the internal browning 
and also the internal browning may occur unaccompanied by any 
evident surface derangement. 

Cause and occurrence. — Microscopical examinations of fruit 
pits have given no indication of the presence of fungi or bacteria. 
Brown tissue from the surface pits and from the more deeply 
seated vascular regions has been transferred to various culture 
media but always without securing bacterial or fungous growth. 
Both the fruit pit and the internal browning are evidently abnormal 
physiological conditions. Their nature and location would indi- 
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cate that they might be the result of some abnormal loss of water 
from the apple tissue 

The wnter s observations give him no reason to conclude that 
the Fruit Pit is of common occurrence in New England Within 
the last three years he has seen it on but one lot of New Hamp¬ 
shire apples In this case the disease developed m cellar storage 
on some very large Baldwins that had been picked early in the 
fall Frequent visits to the Boston markets for a study of spotted 
apples convince him that it is of rare occurrence on the fruit 
shipped to that aty Within the past year he has also made an 
unsuccessful search for speamens of Fruit Pit in the markets of 
Buffalo, Chicago, Toronto, and Montreal He has recently had 
the pnvilege of making a study of the disease on apples from Maine, 
Michigan, and New York, from Ottawa, Canada and from Cape 
Town, Africa The speamens from all these sources had the char 
actensbcs previously given 

The Fruit Spot of apples 

Occurrence and morphology — This disease is very common in 
New Hampshire and in the Boston markets one can often find 
barrels of apples shipped fiom vanous sections of New England in 
which fifty to ninety per cent of the fruit is spotted It occurs on 
idmost every variety of apple but is worst on the Baldwins, and 
the following statements apply espeaally to the conditions as seen 
on that variety The disease appears about the middle of August 
At this time one may notice spots of a deeper red on the colored 
surface of the apple and of a darker green on the hghter portion 
They are but slightly sunken if at all and there is no suggestion of 
a bruise (plate 29, figure i) They usually occur at a lenticel 
but are sometimes covered with a smooth and apparently unbroken 
epidermis The number on the blossom half of the apple is usually 
from two to ten times as great as that on the stem half A part 
of this contrast might be accounted for by the difference in the 
number of lenticels on the two halves of the apple (see page 429), 
but must be partly due to some other cause As the season ad¬ 
vances the spots become more prominent (plate 29, figure a) 
On the red fruit surfaces they become more sunken and their 
color gradually changes from red to brown or black At this 
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time they bear a close resemblance to the earliest stages of Black 
Rot. Sections of the spots show that the hypodermal parenchyma 
is affected from the first. Only in late stages does the browning 
and shrinking extend to the lai^e isodiametric cells of the apple 
tissue. On the green surfaces the spots may become sunken before 
harvest time, but the depressions are due to a lack of growth and 
not to any shrinking of the flesh. A minute black speck usually 
develops at the lenticel and smaller specks may often be seen at a 
radial distance of one to three millimeters from the first. A micro¬ 
scopic study of the underlying tissue shows that the cell walls of 
the hypodermal parenchyma and transitional tissue are abnormally 
thickened and that this thickening is especially prominent in certain 
groups of brown cells that underlie the surface specks (plate 30, 
FIGURES I, 2). In the center of these brown cell-masses one often 
finds small pockets produced by the collapse of one or two cells. 
In cellar storage the red spots become badly browned and sunken. 
The green spots may take a similar course but in many cases there 
is no marked change in their surface appearance. Under such 
circumstances, however, one often finds that the disease is spread¬ 
ing deeper into the tissue and that a pocket is being developed as 
a result of the shrinking of the cells (plate 30, figure 3). 

The development of the spots depends greatly upon seasonal 
and storage conditions. When the weather is damp and foggy 
during the last weeks before harvesting, the spots on the red fruit 
surfaces develop rapidly and become black and sunken before the 
fruit is removed from the tree. After gathering, the spots develop 
most rapidly on apples placed in boxes and barrels in cellar 
storage. On apples placed immediately in cold storage the .spots 
make but little or no development. When apples are stored in a 
warm, dry place and wither rapidly, brown spots are not de¬ 
veloped. On the withered fruit the green spots often stand above 
the surrounding portions, forming smooth green elevations that 
are in marked contrast with the yellow withered skin of the apple. 
Like the Fruit Pit the Fruit Spot is often accompanied by a 
browning of the vascular tissue. In late stages of the Fruit Spot 
one sometimes finds minute elevations at the lenticels in the center 
of the brown sunken areas. These seem to furnish the only dis¬ 
tinguishing characteristic between the Fruit Spot and Fruit Pit at 
this stage. 
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It would be difficult to decide from the earlier descriptions 
given in the bulletins of the New Hampshire station (17) whether 
the Fruit Spot or the Fruit Pit was under special observation. 
The descriptions are better if taken as applying to the two diseases 
than if considered as applying to either to the exclusion of the 
other. The spraying experiments (17) were undoubtedly made 
upon the Fruit Spot. So far as the writer has been able to learn, 
a distinction between these two diseases has never been made. 

An associated fungus. — As a result of spraying experiments 
made in the summer of 1906 the writer obtained data that agreed 
with those of Lamson (17) as to the value of fungicides in pre¬ 
venting the spotting of apples. Such results could be explained 
only by assuming that the disease was of fungous origin or that 
Bordeaux had some remarkable and undescribed effect upon the 
skin of the apple. The former supposition seemed far the more 
probable. As an initial test of the hypothesis, blocks of browned 
tissue were removed from beneath the epidermis of the apple and 
placed in sterile culture media. Agar and gelatin cultures in 
which the nutrient substance was furnished by a decoction of beets, 
beans, beef, or apples were tried with little but negative results. 
The growths upon the different bouillons were too varied to give 
any indication of a common fungus. It was noticed, however, 
that after sections of spots had been left in water for a few days 
they were overgrown by a fungus and matted together. The 
fungus was always the same and always started from the center 
of the spots. As a result of these observations liquid media were 
given a more thorough trial. Browned tissue was transferred to 
sterile distilled water and in four or five days the blocks were 
fastened to the bottom of the test-tube or Petri dish. In fourteen 
days a fungous mass six to ten millimeters in diameter had de¬ 
veloped. Similar results were obtained with various bouillons, and 
while the growth was quite unlike in the different media, trans¬ 
fers from one to another proved that the fungus was the same in 
all It was also found that the fungus had not been obtained in 
the agar and gelatin cultures because their surfaces dried too 
quickly to give it time to develop. Placing the cultures in moist 
chambers remedied this trouble, but the development was slower 
than that in liquid cultures. 
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This constant occurrence of the same fungus in the diseased 
tissue suggested that it might be the cause of the trouble. In 
view of the fact that fungi had been reported as being present in 
late stages of Fruit Spot, but had not been found to be present in 
earlier stages and again that no fungus had been reported as a 
factor in producing the trouble, one did not seem justified in 
drawing any conclusions until further studies had been made. It 
was important to determine whether the fungus is present in the 
earliest stages of the spots and whether it can be made to produce 
similar effects by artificial inoculation. Also, it was of interest to 
know from what sources the fungus can be obtained. 

Sources from which the fungus has been obtained 

For an investigation of this phase of the subject some fifty 
lots of apples were tested and as many as six hundred separate 
cultures made. More than ninety per cent, of the cultures made 
from the green spots and about seventy per cent, of those made 
from the red spots gave a pure growth of the same fungus. More 
than fifty per cent of the contaminations obtained from the red 
spots were due to Sphaeropsts tnalorum Berk. It was found that 
the fungus could be isolated from spots covered with a smooth 
and glaucous epidermis as well as from those having a lenticel in 
the center. The compound microscope revealed the fact, however, 
that the spots that seemed to be covered by an unbroken epidermis 
in reality had a stoma at the center. 

In the summer of 1907 spots were tested for the fungus from 
their earliest appearance. The same fungus was obtained from 
these earhest stages as was found in the later ones. Cultures of 
the fungus were obtained from Talman Sweets and Gravensteins 
on August 21, and from Baldwins on August 28. In these as 
in all other cases the tissue for inoculation was removed from 
beneath the epidermis by means of a sterilized knife. At this time 
the spots had little or no brown corky growth beneath them. 

Within the past two years the fungus has been isolated from 
apples obtained from Delaware, New York, Michigfan, Maine, and 
^Massachusetts, from Toronto and Montreal in Canada, and from the 
following points in New Hampshire: Webster, Durham, Lee, 
Wilton, Madbury, Walpole, Packer’s Falls, Barrington, Deerfield, 
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Dover, and Nashua. It has been obtained from the following va¬ 
rieties : Baldwin, Greening, Northern Spy. Talman Sweet, Red 
Canada, Canada Baldwin, Red Astrachan, Fall Pippin, Bellflower, 
Gravenstein, Grimes Golden, Russet, Porter, Snow, Wealthy, Ben 
Davis, and Mann, besides a half dozen different sorts of native fruit. 
The spots on most of the above varieties are similar to those already 
described. On the native varieties and on the Talman Sweets 
the green spots are more common and such brown spots as occur 
usually have a bright red margin. The appearance on the Tal¬ 
man Sweets is quite similar to that described by Clinton (15) 
under the name of Fruit Speck. On Snow apples the spots are a 
deep black and have very definite mai^ns. 

Laboratory inoculations 

During the winter and spring of 1906-07 numerous inocula¬ 
tion experiments were made. The apples used in these experi¬ 
ments were first washed either in alcohol or in a five per cent, 
solution of formalin. Spores from pure cultures of the fungus 
were introduced beneath the epidermis by means of a sterile plati¬ 
num needle. From four to twelve inoculabons and an equal num¬ 
ber of check punctures were made on each apple. These inoculated 
apples were placed in moist chambers to await developments. More 
than a hundred apples have been treated in this manner. Most 
of these were Baldwins, but Yellow Transparents, Manns, Astra- 
chans. Red Canadas, Greenings, and Porters were also used. Bald¬ 
wins removed from the culture chambers after two weeks time 
usually showed little or no contrast between the inoculations and 
punctures. The same condition was sometimes found at the end 
of three weeks. After four weeks time there was always a marked 
contrast (plate 31, figure 2). In the punctures the needle 
path looked practically as clear-cut and fresh as when first made. 
The inoculations showed on the surface of the apple as brown 
sunken spots. A study of the underlying tissue showed that the 
cells around the needle path had shrunken and collapsed making 
a much larger opening than the original one. The tissue was 
browned for a radial distance of one to three millimeters (plate 30, 
FIGURE 4). When vascular bundles were near the needle path the 
browning extended several millimeters farther along their course 
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than in other directions. Free-hand and microtome sections of 
the brown tissue of the inoculations showed that but one fungus 
was present There was a good growth of this, and its character¬ 
istics and its relations to the host cells were the same as are later 
described for the fungus in the pockets of the host tissue (see page 
450). Upon transfer to culture media, inoculation tissue gave pure 
cultures of the above-mentioned fungus. 

The rate of development of the inoculation spots varied greatly 
with the apple. All of the spots on a particular apple might be 
as fully developed at the end of two weeks as those on another 
apple, inoculated on the same dayj from the same test-tube and 
placed in the same moist chamber, were in four weeks. Notes were 
taken on the acidity, dryness, and texture of such apples, but no 
conclusion could be drawn as to the cause of the difference in sus¬ 
ceptibility of the different apples of the same variety. The results 
upon other varieties were the same as on the Baldwin except 
that on the Greenings, Yellow Transparents, Astrachans, and Por¬ 
ters the browning of the spot.developed more rapidly. This fact 
would suggest that a soft tissue and a readily available water- 
supply are favorable to the rapid development of the fungus. 

Attempts were also made to inoculate ripe unspotted apples by 
spraying spores over their surface and by dropping them into solu¬ 
tions that were full of spores, also by placing small pieces of spore¬ 
bearing agar on the lenticels. The apples were placed in a moist 
chamber and left until decay began. Only negative results were 
obtained in such cases. The apples used were Porters and Bald¬ 
wins. Unfortunately, the above test has never been made when the 
apples were passing through the “ after-ripening ” stage. 

Field work 

From the theoretical as well as the practical standpoint it was of 
interest to determine when and under what circumstances the fun¬ 
gus gained entrance to the apple and how this infection could be 
prevented. Spraying experiments made in the summer of 1906 
furnished some suggestions in this matter. 

Fungicides. — The Bordeaux mixture used in these experi¬ 
ments was made with five pounds each of lime and copper sulphate 
to fifty gallons of water. The “ K. L. B. P.” was similar Bordeaux 
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with kerosene-limoid, as recommended by the Delaware Agricul¬ 
tural Experiment Station (23), containing 15 per cent, of kerosene. 
The plots consisted of five trees each. The following data were 
obtained by actual count of the gathered fruit. 


Boideaux 


K. L B P. 
K. L. B P. 


Tima of tpmymf 

May 30 

May 30 and June 8 
June a and June 8 
June a and June 3 l 

May 30 and June 8 
May 30 and Jnne 3i 


Parccntagaof picked 
apple! apottad 

99 7 

83 

69 

72 

4 * 

S6 

86 

39 


These results show that the application made on June 21 was 
more effective than any other and would suggest that infection 
usually takes place after that time. 

In the summer of 1907 further tests as to the time of infection 
were made. The Bordeaux used was of the 3-3-50 formula. 
As the fungus had been found to make a poor growth in alkaline 
solutions it was thought advisable to try the effect of lime as a spray. 
Five gallons of lime were added to each fifty gallons of water for 
this mixture. A resin-lime-solution was also used. It was pre¬ 
pared by adding five pounds of lime and five pounds of resin fish- 
oil soap to fifty gallons of water. As it was not known that the 
fungus was the primary cause of the trouble, it seemed possible 
that some compound with little or no fungicidal value, but which 
would stick to the fruit as well as the Bordeaux, might have a 
hardening effect upon the epidermis and thus decrease the spot¬ 
ting. Accordingly calcium phosphate was formed as a precipitate 
by mixing dilute solutions of lime and sodium phosphate. Two 
and a half pounds of lime and five pounds of sodium phosphate 
were added to each fifty gallons of water. The plots consisted of 
five trees each. The following results were obtained by actual 
count of the spotted and unspotted apples on the trees at the time 
of gathering. 
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Uxut 

None 

Bordeaux 


Rein] me 
Calc nn phosphate 


Tm* rf sp syn* 

Jana 17 Jane 24 and 
June *5 and July 9 
July 9 and July 27 
July 27 

June 25 and July 9 
June 25 and July 9 
June 25 and July 9 


Pc ccn of p ckod 

app esipo ed 

338 

9 I I 

*s 

* 7 
204 
167 
12 9 


The disease was not so senous as the preceding season but 
the results were just as marked While the lime was beneficial 
and the resin 11 le even more effective it can be seen that both 
were far inferior to Bordeaux The calaum phosphate was as evi 
dent on the foliage and fruit at the close of the season as the Bor 
deaux but it seemed to have had but little effect upon the disease 
If it had any effect upon the skin of the apple it could not be 
detected A study of the results obtained from the use of Bor 
deaux shows that the application made on July 9 was more effec 
tive than any other It also indicates that applications made as 
late as July 27 may materially reduce the disease These facts 
will be of speaal interest when viewed in connection with the re 
suits obtained in orchard inoculation expenments 

Inoculations —Throughout the summer a large stock of liquid 
flask cultures was kept on hand The spores from these were 
added to water or to a one per cent sugar solution and applied 
to the trees by means of a bucket pump spraying outfit The cul 
tures used were approximately of the same age and the number of 
them added to a given quantity of water was always the same The 
sprayings were all made between four and six o clock in the after 
noon At each time two trees were thoroughly treated with water 
contaimng spores and two others with the sugar solution These 
trees were given a second spraying two or three days later The 
next week other trees were treated in the same manner All of 
the trees were Baldwins It was not considered necessary to spray 
the check trees with stenle water as the appheabons made to the 
other trees did not amount to more than an ordinary dew and 
dews were common dunng the time of making the expenments 
The data secured showed no contrast between the trees sprayed 
with water and those treated with the sugar solution The results 
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are given m the first of the tables below The data were obtained 
by actual count of the apples at harvest bme 

Only one bearing Baldwin tree was convenient to the labora¬ 
tory Inoculation experiments similar to those described above 
were made on the limbs of this tree No sugar solution was used, 
however, and the spores were applied to the individual apple by 
means of an atomizer Some half-dozen hmbs bearing from six to 
twelve apples each were treated at a time The limbs were selected 
from different portions of the tree so as to eliminate the factors of 
light and moisture as far as possible Only one set of limbs was 
sprayed more than once and this was treated twice a week through¬ 
out the season The sprayings were all made between four and 
six o clock in the afternoon The sprayed apples were not cov¬ 
ered or protected in any way Although the tree was large it is 
readily seen that plenty of opportunity must have been given for 
the spores to be earned by the wind from the inoculated apples to 
others neai them The results obtained from this expenment are 
given in the second table below 


Tree* tpimyed b«twe«ii 

July 5 and July ay 
July ay and August lo 
August 10 and September la 
Checks 


L mbt sprayed betw e en 

Julj 2 ind Jdly 15 
July IS and July 31 
July 31 and August 15 
July a and August 15 
Checks 


Peremuge of p eked apples 

704 
43 5 

389 

338 


ATCmge number of epots 
per apple 

15 

13 

II 


9 


The results vaned greatly with the individual limb and tree 
It was intended to compare the data obtained with the weather 
records but it was found at the close of the season that these were 
in an unsatisfactory condition and could not be relied upon 

Inoculation experiments similar to the above were earned on 
m the summer of 1908 and results equally as stnking were ob¬ 
tained In spite of the very dry weather in July, inoculations made 
m that month were far more effective than those made in August 
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Other inoculation expenments were made by tying sheets of 
rubber closely around Baldwm apples and filling the bags thus 
formed with water that contained an abundance of spores Check 
apples were similarly treated with water without the addition of 
the spores These sacks were left on the apples three days, and 
then removed late in the afternoon The inoculabons made in July 
increased the number of spots by more than a hundred pei cent, 
and those made in August showed a very definite increase over 
the checks 

One would seem to be justified in concluding from the sets of data 
above that the possibility of infecting the apples with the fungus in 
question decreases from July s to the close of the season and that 
the month of July is the time when the majority of the infections 
naturally occur 

On August 30, September 7, and September 12, 1907, attempts 
were made to inoculate Baldwins and Northern Spies by introducing 
the spores under the skin of the apple by means of a sterile plati¬ 
num needle Six moculations and six punctures were made on 
each apple The apples were left on the tree till gathering time, 
October ro A hard corky growth developed around the needle 
path in both punctures and inoculations No difference could be 
seen in the two at the time of gathenng and no change in either 
was apparent in storage Tissue from the inoculations when trans¬ 
ferred to culture media either gave no growth or a growth of 
bactena The fungus was evidently unable to develop in the 
column of ader that must have filled the needle path after inocu¬ 
lation This fact IS in agreement with data given later showing 
that the fungus did not develop on Baldwin cider made from apples 
gathered the last of August, even when this was diluted to one 
third its original strength 

Characteristics of the fungus 

In order to learn as much as possible of the nature and iden¬ 
tity of the fungus it has been grown upon a large number of cul¬ 
ture media Except where otherwise stated the decoctions used 
were prepared in the manner prescribed in bactenological and 
pathological texts 

In all liquid cultures, except with a few very unfavorable 
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media, the fungus began its growth in the bottom and on the 
sides of the vessel After four or five days the entire surface that 
was under water was thickly dotted with minute colonies (This was 
not true of the sides of Erlenmeyer flasks nor of the upper wall of 
a slanting test tube ) The number of colonies was dependent upon 
the amount of surface and the number of spores introduced rather 
than upon the quantity of solution These colonies soon developed 
into hemispherical gelatinous masses that could not be crushed when 
placed on a slide under a cover glass because of the readiness with 
which they slid from between the glass surfaces (pi ate 31, figure 
4) A microscopic study of the material showed that its gelatinous 
nature was due to the fact that the hyphae upon coming in con¬ 
tact with each other became fastened together This attachment 
often extended to a breaking down of the walls between the hy¬ 
phae and the merging of two cells into one The result was a 
peculiarly anastomosed fungous mass Spores were most abun¬ 
dant on the surface of these masses but were produced through¬ 
out the colony They were hyaline, consisted of from one 
to five cells and were from 2 to 3 ^ wide by 20 to 60 /u long 
The hyphae were septate and about 3 ji m diameter The 
spores were cut off from the Up of knob-like projections on the 
side of the hypha as described below for the agar cultures A 
few days later these colonies would go to pieces and a growth 
would soon begin to form on the surface of the hquid This 
growth was light-colored at first and of uniform texture through¬ 
out, but later had a very definite zonation both as to color and 
structure (plate 33, figure 2) On the surface was a layer of 
hyaline conidiophores arising from a zone of vertical brown hy¬ 
phae that formed the upper margin of a dense black stromatic 
layer The hyphae of this stroma were thick-walled, abundantly 
septate, and from 3 to 6 in diameter Beneath it was a less 
compact layer composed of a mixture of coarse and fine threads 
In some cases there was a senes of such zones as have just 
been desenbed This may have been due to the fact that the 
hquid had been left on the top of the stroma when examinations 
of the flask were made In a five months old flask culture it 
was noticed that numerous, somewhat hemisphencal elevations 
had developed on the surface of the stroma (plate 33, figure i). 
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An examination of cross sections of these showed that numerous 
U-shaped cavities had developed on their surfaces and that where 
these were present the layer of conidiophores was wanting These 
cavities were boidered by rather dense layers of mycelium and 
contained parallel erect hyphae with thinner walled and almost 
isodiametnc cells that in some cases gave a suggestion of pre- 
sporogenous tissue 

In agar cultures the conidia were produced beneath the sur¬ 
face of the agar One spore would be produced and pushed aside 
to give way to a second, and this followed by a third and so on 
indefinitely (plate 35, hgure 2) In young cultures nearly all of 
the mycelium was beneath the agar, later a mass of coarse aenal 
hyphae developed (platf 32 figure 5) In such cases a black 
stromatic layer was formed just ben^th the surface of the agar 
Chlamydospores weie common in all old cultures 
Conidia germinated rapidly in hanging drop cultures (plate 
34, figures I 2, 3) Under similar conditions chlamydospores 
germinated as shown m plafe 35 figure 4 Each cell of the 
stromatic mass in old cultures seemed to have the power to send 
out hyphae when transferred to a fresh medium (plate 35, fig¬ 
ures 5 6) 

The conidia from very old cultures did not germinate but the 
chlamydospores and thick-walled hyphae retained their vitality a 
long time Germinabon was secured from chlamydospores in an 
agar culture that was twenty-six weeks old and in which the 
medium had been haid and dry for more than five months 

The fungus developed as well in cultuies at a temperature of 
15 degrees as at 20 degrees but made a poor growth at 30 degrees 
It was killed by an exposure for five days to a temperature of 37 
degrees It was evidently not injured by prolonged exposure to 
low temperatures, as it was repeatedly isolated from apples which 
had been in cold storage for several months It was also obtained 
m culture from an apple which had been exposed for eight days to 
a temperature vaiying from — 28 degrees to — 6 degrees C 

Relation of the fungus to nutrient media 
The fungus grew best on acid media and was very sensitive to 
sugar in culture solutions In most culture media that lacked 
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sugar the fungous growth was white oi pink, but where sugar was 
present as the principal ingredient it was olive or black The 
solution given below was found to give a very satisfactory growth 
of the fungus and was used for all stock cultures For the sake 
of convenience it will be referred to hereafter as solution A 


GIucom orsucrou lo grams 

Apple houillon *5 c c 

Sodium cblonde I gram 

Liebig beef extract i gram 

Peptone 2 grama 

AVater 875 c c 


The following notes give some of the charactensbes of the 
fungus in vanous culture media 

/« wa/cr — Blocks of infected apple bssue two or three milli¬ 
meters m diameter gave a good growth of the fungus when drop¬ 
ped into sterile tap 01 distilled water In less than a week the 
fungus had fastened the blocks to the bottom of the test tube and 
later spores were produced in limited numbers The hyphae were 
about 2 fi\n diameter, hyaline, and sparingly septate Spores 
germinated readily in dishlled water, producing hyphae several 
hundred /i long in a few days 

/« peptone beef bouillon — In this medium the growth was a 
pinkish white, beginrung as colonies on the walls of the flask and 
later forming a shiny pink layer on the surface of the liquid 
There was a fair production of spores The hyphae were coarser 
and shorter than those described above 

In glucose boutllon — Olive colonies developed on the side of 
the test-tube, followed by a dark olive growth on the surface 
Spores were produced in abundance and were always hyaline 
The hyphae were thicker-walled and more abundantly septate 
than in other media 

In solution A (see above) —The growth was more rapid and 
the spores were produced m greater abundance than in glucose 
bouillon The hyphae were hyahne except in the surface growth 
of very old cultures 

In tmlk —The fungus developed only on the surface of the 
milk After seven days a shmy pink band of fungous growth 
would be seen on the walls of the test-tube and a layer of brown 
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whey two to five milhineters deep would be found on the top of 
the milk The remainder of the medium was unchanged and the 
whey was separated from the milk by means of a film like layer 
of curd At the end of fourteen days the whey had a depth of 
ten to fifteen millimeters and in three weeks had often nearly 
reached the bottom of the test tube The layer of curd always 
separated the milk from the whey and in old cultures formed a 
solid white mass several millimeters deep in the bottom of the 
tube Cultures in fermentation tubes showed that no gas was 
produced The hyphae as developed in milk were short thick, 
and much branched Spores often produced other spores by a 
sort of budding process 

In peptone potato bouillon —The fungus made a good growth 
No browning of the solution was evident in nineteen days but at 
the end of two months it was browned to a depth of two centi¬ 
meters and later was browned throughout 

In peptone corn-starch bouillon —The results were exactly as 
obtained in peptone potato bouillon except that the browning 
developed more rapidly 

In potato staich bouillon —The fungus made a fair growth 
The hyphae were hyaline The solution was not browned 

In corn starJi bouillon — The growth was like that in potato- 
starch bouillon except that m old cultures the hyphae became 
ohve 

In apple bouillon — Though the tubes were repeatedly inocu¬ 
lated, the fungus did not develop The bouillon was made from 
Baldwins gatheied the last of August 

On apple cylinders in water — The fungus made a fair growth 
The hyphae were coarse and of a dark olive color But few 
spores were produced The apple tissue became brown in ojd 
cultures, a thing which did not happen m the check-tubes 

On potato cylinders in water —A black slime developed, upon 
the surface of which were tufts of hyalme hyphae The spore 
production was much like that obtained in milk 

On beef bouillon gelatin —The development was very slow 
when surface inoculations were made Liquefaction was scarcely 
evident in seven days but developed more rapidly after that time 
It was cratenform in character From three to eight weeks were 
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required for complete liquefaction In old cultures the liquid was 
slightly browned In stab cultures the growth was arborescent 
[figure I {text)] 

On beet bouillon gelatin — The hyphae were darker than those 
in the beef gelatin and the liquefied gelatin was brown from the first 



I'louKE I Stab culture of Cylmdro- Figuke 3 Stab culture of Cylmdrt 
speruim Ptmi on beef bouillon gelatin sportum Potm on beet agar 

On apple bouillon gelatin —The development was slower than 
in other gelatins The fungous mass was olive-black The gelabn 
was hquefied and browned 

In beef bouillon agar —The surface growth was umbonate 
It was pink in color and had the appearance of a bacterial culture 
Later the growth sometimes became darker at the margins The 
hyphae were abundantly septate and the cells often swollen to ar- 
cular form and to several times their usual width Typical spores 
were not produced 

On glycerin agar — The appearance of the colomes was simi¬ 
lar to those on beef agar but they soon turned to an olive color 
The hyphae appeared normal and spores were produced in abund¬ 
ance But few aenal hyphae developed 

On maltose agar —The colonies were pink at first but later 
were covered with hyaline aenal hyphae The development was 
slow and but few spores were produced 
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Oh beet agar — In stab cultures the growth was umbonate, 
and arborescent [figure 2 {text)^ The hyphae were hyaline 
with the excepbon of an olive mass on the surface in the center of 
the colony Spores were produced beneath the agar 

On solution A agar —The growth was entirely beneath the 
agar at first Later an olive stromatic mass developed at the sur¬ 
face and from this were produced numerous aerial hyphae The 
spores were abundant and were produced beneath the surface 
(PtATE 32, FIGURE S) 

Miscellantous media —Besides the above media the fungus 
has been grown on various mixtures and under various condi 
tions in an effort to produce other fruiting forms Among the 
substances used were nee, ground whole wheat, hominy, peptone, 
com stalks, and vanous phosphate and piotash solutions On 
nee and hominy the growth was white on the surface but olive 
beneath On ground whole wheat it was black throughout and 
gradually turned the wheat to a deep brown In all peptone mix¬ 
tures the culture medium was browned, the greater concentrations 
being changed most in color Sodium ammonium phosphate 
added to a sugar solution caused a slimy pink growth to develop 
instead of the usual coarse olive fungus This was not true of 
potassium phosphate 

The above culture notes show that while the fungus is responsive 
to changes in food material it is able to make some sort of growth 
on almost any medium 

Acidity Ensymes — Since the acidity of the cell-contents of 
the apple had been considered an important factor in the produc¬ 
tion of the “ Sbppen, ’ it was thought advisable to test whether 
the fungus in question increased or decreased the acidity of culture 
media Thirty 100 cc flasks were thoroughly cleaned as for 
physiological culture w6rk and 50 cc of solution A added to 
each After sterilization twenty of these were inoculated with the 
fungus All thirty of the flasks were kept under the same condi¬ 
tions for sixteen days At this time the aadity of the inoculated 
flanks and those not inoculated was determined by titrabons 
The large amount of sugar present reduced the sensitiveness of 
the indicator to such af extent that no definite results were ob- 
tamed There had at l^t been no marked change in aadity 
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Neutral litmus milk tubes were inoculated and were watched 
for any indication of acidity The lavender color disappeared only 
to give place to the brown of the whey 

Some culture matenal which had originally been solution A 
but which had had the fungus growing on it for more than five 
months produced but an extremely scant growth after stenliration 
and reinoculabon Tests were made to determine whether the 
reduction in growth was due to the production of some harmful sub 
stance or to lack of food matenal 2500 of this used solution 
were placed in each of fourteen 100 c c flasks To two of these 
was added as much of each of the onginal food matenals as had been 
added to an equal quantity of water in the beginning In another 
two the peptone content was increased as descnbed above but the 
solution left otherwise unchanged The other food constituents 
were added to other flasks in asimilai manner and two flasks weie 
left unchanged as controls The flasks were all inoculated with 
the usual fungus The ones to which all the onginal constituents 
had been added gave a luxunant growth of the fungus The 
flasks to which sugar had been added came next in amount of 
development and those in which the apple content had been in 
creased came third The addition of peptone increased the growth 
but the flasks to which beef extract and sodium chlonde had been 
added gave no better development of the fungus than was obtained 
in the controls These results would suggest that the fungus 
failed to make the usual development in old culture media because 
of lack of food matenal rather than from any harmful compound 
produced and also that the aadity of the solution must have been 
decreased by the growth of the fungus Beef extract and sodium 
chlonde were evidently not used by the fungus in the quantity in 
which they were added to solution A 

Efforts were made to determine whether the browning that 
accompanied the fungus in the apple tissue and also in vanous other 
culture media was due to an enzyme or other product of the fungus 
Stnps of stenle uncooked apple tissue were dropped into the old 
solution A previously descnbed and also into a similar but fresh 
solution After three weeks the tissue was unaffected in both of 
these This old solution was also added to tubes of milk but no 
change in color was apparent Some of the old culture solution 



Brooks The Fruit Spot of apfues 449 

was passed through a Chamberland filter and its efiects upon apple 
tissue tested, but with only negative results 

The toxic effect of malic acid and tannin on the fungus was 
tested in Van Tieghem cells Germination was entirely inhibited 
by a 5 normal solubon of mahc and greatly retarded by 125 « 
solution The fungus made a fair growth in the latter solution 
With tannic aad, germination was inhibited by a 025 « solution 
and only an abnormal growth was made in 0125 n solution 
The fungus gave a fair growth in 00625 « solution 

According to Alwood and Davidson (24), Baldwins have 039 
gram of tannin md 68 gram of acid as malic to each 100 grams 
of juice from the npe fruit, t <, the juice would be about 002 « 
solution of tannin and about a i » solution of malic acid These 
data agree with the fact that the fungus makes a fair growth on 
npe apples They show that any lai^e increase in the acidity of 
the apple would prevent the development of the fungus in a ader 
culture The tannin in the surface zone of the apple is probably 
greater than the above data would indicate, as tests made by the 
wntei as well as the work of Zschokke (6) show that the tannm 
content in the hypodermal parenchyma is much greater than in 
the more deeply seated tissue It is interesting to note in con¬ 
nection with the extreme sensitiveness of the fruit spot fungus to 
tannin that Alwood and Davidson (24) found the Baldwin apple to 
be extremely low in tannin content 

The relation of the fungus to the host 
In connection with the other work upon the disease a micro¬ 
scopic study was made of the fungus as found in the tissue of the 
spots In the preparation of matenal several kilhng agents were 
used, among these were absolute alcohol, various strengths of 
chrome acetic, weak Flemming, Camoy s fluid, and picro acetic 
The last two were found to be far the most satisfactory 
Their superiority lay in the fact that they did not cause the 
epidermal and closely related cells to become so hard and 
brittle as the others did Vanous contrast stains were tried on 
the tissue but none found more satisfactory than Delafield’s 
haematoxylin followed by erythrosin Both the apple tissue 
and the older threads of the fungus held the haematoxyhn 
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quite persistently The best results were obtained by stainiqg 
fifteen or twenty minutes in haematoxylin, washing in aad 
alcohol until the stain had almost disappeared, transferring to water 
and then to erythrosm and leaving the slide in the latter stain for 
several hours Erythrosm gave fair results when used alone 
h ree hand sections were found very serviceable but serial micro¬ 
tome sections were generally used Various thicknesses of 
sections weie tried Thin ones were best for a study of the 
stomata and lenticels, but sections 40 to 6o thick were found 
more satisfactory in tracing the mycelium of the fungus This is 
not surprising when we bear in mind the large si/e of the apple 
cells and extreme fineness of the mycelium 

Every form and stage of the disease was studied More than 
a hundred spots were sectioned and the fungus was found in 
every spot This was true of the spots located at stomata and 
covered by a smooth epidermis as well as of those situated at the 
lenticels In the younger stages the fungus had made very scant 
growth In several cases it was actually idenbfied in but one or 
two places m the entire senes of sections and these possibly a 
millimeter or more apart The threads weie hyaline, granular, 
and apparently non-septate They were extremely fine, in some 
cases being less than i in diameter They had exactly the 
same appearance in these young stages of spots as when grown in 
extremely dilute solutions 

A study of the later stages showed that the fungus had ac¬ 
companied the browning of the tissue in its spread In the lenticels 
of the red spots one sometimes found a band of thick-walled pro¬ 
miscuously arranged cells passing through the organized layers of 
the lenticel, thus connechng the browned tissue teneath with the 
break in the epidermis above (piate 32, figure i, and plate 34, 
figure 4) In such cases the fungus was present m both the 
band of cells and the more deeply seated shrunken tissue In the 
green spots the fungus was found both in the groups of brown 
cells beneath the lenticel and in those a short distance from it 
(page 433) In many cases it seemed to have remained encysted 
in the center of these groups of thick-walled cells (plate 30, 
figures 1,2) In others it had broken through them, spreading 
deeper into the tissue, browning and killing the cells along its 
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course (plate 30, hgure 3) In no case was the fungus defi¬ 
nitely traced from one of these pockets to another Careful search 
was made for hyphae that had penetrated the cell walls but none 
were found In some cases they seemed at first sight to be within 
the cells, but a closer observation showed that the cells had col¬ 
lapsed and that the hyphae were in the cavity they had left The 
mycelium in the pockets of the host tissue was coarse, septate, 
thick-walled, and brown, such as was often obtained in the 
stromatic layers of cultures From these coarse threads arose 
fine hyahne apparently non septate ones which spread out into the 
apple tissue ( hlamydospores were common on the coarse 
hyphae but conidia were never found within the apple tissue 

As was previously mentioned, spots that had become much 
enlarged sunken, and browned sometimes had a minute elevabon 
in the center (page 43 3) Sections through these showed that the 
epidermis had been raised in this manner through the agency of 
a fungous mass beneath A dense stroma from 60 to 100 // in 
diameter and about SOft deep occupied a pocket beneath the 
lenticel or stroma Equally dense layers extended laterally from 
this between the host cells for a radial distance of 100 to 400 ft 
The stromatic mass was hyahne or of a yellowish tint, and was 
composed of closely woven, septate, thick-walled hyphae that had 
a diameter of about $ ft In spots in which the fungus had not 
yet broken through the epidermis a somewhat conical fungous 
mass that seemed to be composed of fine granular hyahne threads 
arose from the upper surface of the stroma (plate 32, figure 2) 
In older stages this had been forced through the epidermis as a 
layer of erect hyahne sporophores (plate 32, figure 3) The 
sporophores were extremely thin-walled, usually septate, and either 
branched or unbranched The conidia were produced in a manner 
similar to that already descnbed for the fungus in cultures (plate 
3S, FIGURE 2) They were hyaline, from one- to five-celled, 2 to 
3 i ft in diameter, 15 to 70 yu long, often largei at the basal than 
at the free end, and were variously curved and contorted 

Identity of the fungi® 

The descriptions of the previous pages together with the 
vanous figures to which references have been given furnish 
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a fairly complete morphology of the fungus m question In 
young stages of fruit spots and in all dilute solutions the hyphae 
are hyaline, granular, apparently non septate, and are from i 
to 2 in diameter In more concentrated solutions they are 
usually granular and hyaline, have a diameter of 2 to 3 fi, and are 
broken up into cells having a length of 30 to lOO/u Stromabc 
hyphae and those in the pockets of the host tissue are van- 
ous shades of yellow and brown in color and are composed of 
thick-walled, somewhat barrel shaped cells about S m diam¬ 
eter and 6 to 20 [i in length Chlamydospores are a com¬ 
mon accompaniment of these coarse threads They are brown, 
thick-walled and have a diameter of from 4 to 6 In young 
liquid and agar cultures conidia are produced from knob-like pro¬ 
jections on the side of long, branching, septate, apparently vege¬ 
tative hyphae Many contdia are produced from a single one of 
these projections The conidia are hyaline, granulai, one- to five- 
celled, from 2 to 2 5 /!< m diameter and from 15 to 80 /i in length 
In outline they are straight, curved, or sigmoid They germinate 
rapidly, sending out one or more hyphae from each cell In some 
media the germinating spores produce other spores directly with¬ 
out the development of a mycelium In old cultures a stroma is 
produced from which anses a layer of hyaline conidiophores 
They are from 20 to 60 /i long and differ from the vegetative 
hyphae but little save in a reduction in length and branching The 
conidia and their manner of production are similar to that descnbed 
above Pustule-like cavities having no special pendium develop 
at stomata and lenticels beneath the epidermis Later they rup¬ 
ture the epidermis, exposing a layer of hyaline, septate, spanngly 
branched conidiophores The conidia are produced from knob- 
like projections on the conidiophore and have the characteristics 
given above for spores produced in culture media 

The structure of the pustules and of the spores places the 
fungus in the genus Cyltndrospormm Of the species m this genus 
enumerated in Saccardo, it bears closest resemblance to CyltHdro- 
sponum Ranunculi (Bon ) Sacc This fungus was isolated from 
leaves of Ranunculus acrts and Ranunculus bulbosus in Italy So 
far as can be detenmned, it differs from the apple fungus in the 
marner of freemg its spores and probably also in the structure of 
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Its sporophore From these facts and from the unhkeness of the 
hosts the wnter is not inclined to consider the two fungi identical 
For the Fruit Spot fungus he suggests the name Cyltndrosportuttt 
Pom 

Cylindrospontun Pomi Brooks, sp nov — Acervulis pallidis, 
subeffusis, pnmo subepidermicis, dein erumpenti-libens Comdiis 
hyalinis, granulosis, hliformibus, rectis vel flexuosis, 15-80/ix 
2-25 /i In fructu Malt Malt (L ) Bntton, m America Boreali 

Summary and conclusions 

1 The wnter .onsiders that the facts and indications given 
justify the conclusion that the Fiuit Spot of New Hampshire apples 
IS due to a parasitic fungus, Cylmdrosponum Pomt Brooks 

2 This fungus gains entrance to the apple in July or early 
August, a time when the stomata are being tom open and the pro¬ 
tecting layers of the lenbcels are not yet formed, a season when 
the metabolism of the apple is extremely great and the transpira- 
bon stream necessanly large 

3 The fungus makes its way into the intercellular spaces be¬ 
neath the stomata and between the cells of the surface zone, obtain¬ 
ing the substances necessary for its existence fiom the transpira- 
bon stream and from the rapidly matunng host cells 

4 If the fruit IS attacked before the cells have lost their power 
to respond to external sbmuli the fungus is soon partially sur¬ 
rounded by a layer of brown, thick-walled cells which may serve 
as a barrier to its further nutnbon In such cases the results are 
not altogether unlike those obtained from a minute puncture or an 
insect sbng 

5 If, however, the fungus attacks the host cells when they 
are nearly mature, it finds conditions more favorable for its devel¬ 
opment, because the cell sap furnishes more sabsfactory food ma¬ 
terial and the cells are at the same bme unable to respond to its 
presence The result is a more vigorous development of the fungus 
and a rapid browning and drying of the host bssue 

6 The chlamydospores and sclerobal masses of the fungus are 
the probable agenaes in carrying the disease through the winter 

7 Conidia have not been found on the host in the fall They 
probably develop from sclerotia and pycnidia in the following 
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spnng on apples that have lam on the ground over the winter, 
and thus become the agency in starting the disease the next season 

8 Spraying with Bordeaux is a preventive for the disease 
Applicabons made late in June or early in July are as effective as 
those made earlier in the season 

9 By his references to the work reported from other stations 
the writer would not be understood to imply that the disease here 
under speaal considerabon is identical with that described from 
any other section However he does not find anything in some 
of these reports to show that the Fruit Spot which is common in 
New Hampshire may not sometimes have been included along 
with the Fruit Pit in these desciiptions Purther, this study leads 
the writer to the conclusion that because particular pathological 
conditions may originate without the presence of any foreign 
Cheney, this should not be taken as proof that very similar results 
may not be due to the presence of a parasitic fungus in the host 
tissue 

The writer wishes to acknowledge his indebtedness to Prof H 
H Whetzel of Cornell Umversity, Prof W J Morse of the Agricul¬ 
tural Experiment Station of Maine Dr J B Dandeno of Michi 
gan State Agricultural College, Prof W T Macoun of the Cen¬ 
tral Expenmental Farm, Ottawa, Canada, and Prof C P Louns- 
buty of the Department of Agnculture Cape Town, Afnca, for 
speamens of spotted fiuit 
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Plate 29 

Fig I Baldw n showing young Msges of the Fruit Spot 
Fig 2 Baldwin ihowing later stagei of the Spot 
Plate 30 

* Figs I and 2 Section through green spots of Baldwins showing a hiowning in 
the surface cells and pockeU in the adjacent Ussoe The fungni can be plainly seen 
ui some of the largest pockets 
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Fig 3 Section through > green spot of a badijr withered Baldwin, showing the 
thick walled cells of the surface sone from which has later extended the large mass of 
shrunken brown cells beneath The fungus can be seen in the pockets in this shrunken 

Fig 4 A cross section of a thirty four days old moculation on a Baldwin The 
mycelium may be seen in the needle path and also closely pressed against the walls of 
the withering cells j 

Plate 31 

Fig I A cross section of an apple to show the location of the large bands of con 
ducting tissue 

Fig a Inoculations and punctures from a Baldwin after fifty days The two at 
the Tight are inoculations 

Fig 3 A section of an apple of which the cell tissne m the region of the vascular 
sjrstem IS browned 

Fig 4 A section of a typical colony from the walls of a ten days old culture of 
solution A The lower side as shown in the plate was attached to the wall of the 
test tube 

PLArE 3a 

Fig 1 A section through an early stage of a red spot The opening through 
the epidermis has been enlarged by a breaking of the tissue m cutting At the nght 
the small regular cells of the lenticel are replaced by large thick walled ones In the 
pocket that extends into these from above may be seen the granular hypbae of the 
fungus 

Fig 2 A late stage of the Fruit Spot showing the stromatic layer of the fungus 
with a conical mass of immature sporophores above it 

hir 3 A later stage of the spot showing the stroma, the shrunken tissue beneath, 
and the sporophores pushing through the lenticel above 

Fig 4 A lenticel of an apple with normal tissne beneath it 
Fig 5 Fungus as grown in agar Petn cultures 

Pi ATE 33 

Fig X A section of one of the minute elevations from the stroma of a five months 
old flask culture The pustule-like cavities are shown in the upper portion 

Fig 2 A cross section of a stroma from a liqmd flask culture showing the layer 
of conidia and conidiophores 

Plate 34 

Fig I Spores from cultures in solution A 

Fig 2 The same spores after remaining twenty one hours m Van Tieghem cells 
Fig 3 The same spores after forty two hours 

Fig 4 A drawing of a section tbrongh an early stage of a fruit spot 

Plate 35 

Fig I Conidia from a pustule such as is shown in FIG 3, flatk 32 
Fig a Spore production in solution A agar after frmr days 
Fig 3 Chlamydospores from an old culture 
Fig 4 Germinating chlamydospores 

Fig 5 Olive brown hyphae from a six weeks old liquid culture after one day m 
a Van Tieghem cell 

Fig 6 A similar hypha after two days m a Van Tieghem cell 
Fig 7 A sketch of a portion of the vascular system of an apple 
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Pkr Axel R\DBKRa 

When trying to determine the Rocky Mountain speamens of 
Phtlotna, I happened to run across Caspary’s very interesting 
paper on “ Die Hydnlleen ’ in the Jahrbucher fui wissenschaft- 
liche Botanik * It is rather surpnsing that very little has been 
written in this country on this Amencan genus, when Caspaiy 
devotes over 50 pages to this genus and 137 pages to the tribe 
Hjdrtlleae The genus needs, however, a good deal of more criti¬ 
cal study in the field and these notes are written to call attention 
to this very interesting genus of water plants I shall here give 
a short recapitulation of its history 

The genus was first described in Michaux’s Floia Boreali- 
Amencana t under the name Flodea which, however is antedated 
by Elodes Adans Heie the genus is characterized as having 
hermaphrodite flowers with three stamens, thick filaments, coi date 
anthers, and three bifid styles The leaves in E canadensis Michx 
are described as being oblong and obtuse 

Muhlenberg % referred the plant to the Old World Serpictda 
vertiLillata, described the stammate flowers as 4 merous, and added 
a variety angustifoha with narrow leaves 

The next descnption we find in Pursh’s Flora Americae Septen- 
tnonalis § as Serpuula occtdentalu The description here agrees 
with that in Michaux s Flora, except that the leaves are described 
as linear, acute, and finely serrulate 

Rafinesque || gave no descnption, but merely changed 
Michaux’s Elodea to Phtlotna on account of the earlier Elodes of 
Adanson 

Nuttallt proposed a new genus Udora and cited Elodea 

* X 377-5*3 *858 

ti ao 1803 

tC«t FI Am Sept 84 1813 

} I 23 end 33 1814 

II Am MontUyMig s 175 *8*8 

^Gen N Am PI a 242 i8i8 
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Michx as a synonym but descnbed the plant as dioeaous, the 
staminate flowers with nine stamens in two senes, the inner of 
which has thiee stamens, and the pistillate flowers with three stenle 
filaments and three ligulate bifid sbgmas He added fuithei 
“flowers veiy small and evanescent the female emerging , the male 
migratoiy, breaking off connection usually with the parent plant, 
it instantly expands to the light the anthers also burst with elasticity 
and the granular pollen vaguely floats upon the suiface of the 
water ’ He descnbed the leaves as oblong linear, minutely ser¬ 
rulate, and partly obtuse 

Torrey* descnbed Udora as being polygamous “Sterile 
fl[owers] Stamens 9 anthers ovral, nearly sessile Perfect 
fl[ower!5] Tube of the penanth pioduced above the ovaiy into a 
very long slender tube Stamens 3—6 filaments short subulate 
anthers oblong, innate the cells parallel distinct stigmas 3, 
large, spreading, oblong-cunaform, 2 lobed He descnbed the 
leaves as varying from oblong ovate to lanceolate linear 

How are these conflicting descnptions to be reconciled ? Have 
some of the authors mentioned been mistaken > Are there moi e 
than one species confused or is P/ulotna canadensis (Michx ) Bnt- 
ton such a vanable plant both as to flowers and leaves ? If moie 
than one speaes, are they all polygamo dioecious with three kinds 
of flowers staminate with very short calyx tube and 9 stamens , 
pistillate with long tube and no stamens or merely rudimentary 
filaments, and hermaphrodite flowers with long tube and 3-6 
stamens ? These are questions to be answeied and botanists who 
have a chance to study the plants in the field will be well paid in 
invesbgabng these interesting water weeds The writer would 
also be very thankful for material 

Let us see what is the present knowledge of the genus Let 
us take up the different species proposed and the different descnp¬ 
tions, in the order they appear 

Elodfa cANADtNSis Michx FI Bor Am l 20 1803 

This was descnbed as having hermaphrodite flowers with 3 
stamens and bifid stigmas, and oblong, obtuse leaves Is there 
such a plant ? Caspary, who saw the onginal Michauxian matenal 
at Pans, stated that the two flowers found there were hermaphrodite 
~ ^ N Y a 364 1843 ~ " 
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as descnbed He stated also that he had examined eight speamens 
collected by Moser in Pennsylvania in 1832 and one by Schwein 
itz These were all hermaphrodite with from 2 to 7 stamens 
In the Torrey herbanum there is a speamen of Moser s collection 
but the tops of the flowers are broken off In this specimen how 
ever the leaves are not oblong and obtuse as descnbed by Michaux 
but linear and acute There are other specimens in our herbaria 
with oblong or oblong ovate leaves One of these repiesents 
Udota canadensis of Torrey s Plora of New York from Torrey s 
sets distnbuted in connection with that publication The flowers 
are hermaphro 11 as Torrey descnbed his fertile flowers Torrey 
stated that he had not seen any living stenle flowers but drew 
his description of them from material collected by tngelmann 
This matenal I shall discuss later There aie other broad leaved 
specimens viz fiom Wateitown N Y 1834 Dr Giay East 
Haven Pond Conn (collectoi not given) Thousand Islands N 
Y July 16 1889 John Northrop Pnors Lake Minn 1891 C 
A Ballard Fish Creek Sylvan Beach tA Y L M Unier-tood 
j2ii Waynesboiough Va 1897 W A Murrtll ChilsonLake 
N Y 1900 Dr & Mrs N I Britton but all these have no 
flowers or the flowers are in such condition that it is impossible 
to say whether they aie pistillate or hermaphrodite None of 
these specimens has any sessile staroinate flowers Then the 
question anses is the broad leaved t e the typical I hilotna 
canadensis (Michx ) Bntton always hermaphrodite ? Nobody so 
far as I can find has descnbed any staminate flowers in connection 
with broad oblong leaves 

Serpicula verticillata Muhl Cat PI Am Sept 84 1813 

This IS descnbed as monoecious and 3 androus but the state 
ment that the sepals and petals of the staminate flowers are four 
must have been an error or else Muhlenberg s speamens were 
abnormal What it really was is of little consequence as it is not 
Serpicula verticillata L 

Serpicula verticillata angustifolia Muhl Cat PI Am Sept 

84 1813 

This IS of interest as it is the first name as fai as known appli 
cable to a form evidently distinct from Elodea canadensis Michx 
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As far as I know, it is dioecious The leaves are narrowly linear, 
acute, usually over i cm long and about i mm wide The 
spathe of the staminate plant is 2-3 mm long, subsessile, ovoid , 
the sepals and petals are elliptic 2 mm long, stamens 9 , anthers 
oblong about i mm long Spathe of pistillate plant hnear-tubu- 
lar, about i cm long, tube of the flower 3-8 cm long, sepals 
oblong, fully i 5 mm long , stamens none (only rudimentary fila¬ 
ments) , stigmas 3 linear (whethei 2 cleft or not cannot be 
determined) The name Phtlotna angustifoha was given to it in 
the Toney herbanum This name was taken up by me in my 
Floia of Colorado, but there applied to another species It is 
lepresented by the following specimens west side of 3d Ave, 
New York City, 1851, Dr Torrey Sr Dr Gthnan [later than the 
publication of Torrcy s Flora of New Yoik] staminate and pistil¬ 
late flowers, pool along Hudson River below Hastings, 1895, 
E P pistillate flowers, brook from hairy Dell, near 

Quogue, Long Island 1885, E G Kmght, pistillate flowers, 
Harnsburg, Pa, 1895 J K Small, sterile, Baltimore Co, Md, 
1890, K A Taylor, pistillate flower (?) but only tube left, 
McCall s Ferry, Pa, 1893,/ K Small, sterile To this may also 
be counted the specimen of Moser mentioned above in the Torrey 
herbanum, which has howevei somewhat broader leaves If this 
had hermaphrodite flowers, like the specimens seen by Caspary, 
this species may have all three kinds of flowers 
Serpicui A occiDENTAUs Pursh, FI Am Sept i 33 1814 

This agrees with Elodea canadensis Michx in description, 
except that the leaves are descnbed as linear and acute There 
IS, however, no specimen with hermaphrodite flowers and linear 
leaves in our collections, unless that of Moser had such 
Udora canadensis Nutt Gen N Am PI a 242 1818 

This IS descnbed as being dioecious, having staminate flowers 
with 9 stamens, pistillate ones with 3 stenle filaments and 3 ligu- 
late, bifid stigmas, and oblong-linear, partly obtuse leaves 

This dcscnption fits a form somewhat similiar to the plants 
referred to EJodea canadensis Michx, but with more nairowly 
oblong, often somewhat acutish leaves It is represented by the 
following specimens Clifton, Passaic Co, N J 1891, Geo V 
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Nash, staminate and pistillate flowers, Buflalo, N Y , G IF Clin¬ 
ton pistillate, Kendall, Orleans Co, N Y , 1878, H S Burnett, 
Lake View, Jeffdrson Co , 1891 Underwood, pistillate , Fish Creek, 
Oneida I ake, N Y , 1890, Underwood, pistillate, Wallace Switch, 
Va , 1892 J K Small, sterile Nash s specimens are the only ones 
that have staminate flowers The spathe is like that of P an- 
gusttfolta but larger, 5-6 mm long, the anthers in the unopened 
flower 2-2 5 mm long The Udora canadensis Nutt may repre¬ 
sent the unisexal form of Elodea canadensis but all these unisexual 
plants have narrowei leaves than the specimens referred to the 
latter It may > (.present a distinct species , if so, its name would 
be Philotna Nuttallu, as Anachans Nuttallu Planch w£is mostly 
based on this form 

Anacharis Alsinastrum Babingt Ann & Mag Nat Hist II 

I 85 1848 

This was descnbed from specimens collected at Foxton Locks, 
near Market Harborough, Leicester, England The plant was at 
first looked upon as indigenous but is now generally regarded as 
introduced Babington s specimens, like all those collected in 
Europe, have only pistillate flowers , staminate and hermaphrodite 
ones are wholly unknown The flowers have three oblong sepals 
and petals, three sterile filaments and club shaped enhre or merely 
emarginate sbgmas, and oblong, obtusish leaves, sometimes as broad 
as those of Elodea canadensis Michx, sometimes hardly broader than 
those of Udora canadensis Nutt or Anachans Nuttallu Planchon, 
but always obtuse This may be the pisbllate form of Elodea 
canadensis, if this is polygamo dioeaous The specimens in our 
herbaiia are all European canal near Hasselt, Villefranche, 
Rhone, France, 1874, A Mehu Lagodi Manlova, Maggio, Italy, 
1895, De-Tom, Gota Elf, Sweden, 1899, C G H Thedentus, 
Ostende, Belgium, 1871, E Cosson, Spree, Berlin, Germany, 1877, 
Mueller & Retsdorff, Leigh Park, Hampshire, England, 1850 
I collected it myself in the 1870 s at Skara, Sweden 

Anacharis Nuttallu Planch Ann Sa Nat Bot III ii 74 

1849 

This IS based on Udora canadensis Nutt Planchon disbn- 
guished It from A Alsinastrum by the oblong-linear, not oval- 
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oblong leaves and the bifid, instead of emarginate, stigmas Cas¬ 
par/ includes herein also the specimens collected at St Louis, Mo , 
and distnbuted as Udora vtrttallaia ? minor Engelm , but this I 
believe to be distinct See below 

Anacharis canadensis Planch Ann Sci Nat Bot III ii 75 
1849 

Planchon s description differs considerably from that of 
Michaux and he could not have had the same plant in mind 
The plant is said to be dioecious the spathe of the staminate 
flowers ventncose obovate and short-peduncled, and the staminate 
flowers themselves apetalous It was described from staminate 
speamens collected by Drummond in Saskatchewan and imper¬ 
fect pistillate specimens from Canada collected by Cleghom 
There is no evidence that the two belonged to the same species, 
but the staminate plants of Drummond must be regarded as the 
type On these was based 

Elodea Planchonh Casp , Jahrb Wiss Bot i 468 1858 

This is evidently a very distinct species and unique in the two 
characters given The staminate flowers are much larger than 
in the other North American speaes, but the pistillate ones are as 
small as those of Philotria minor Small (Udora vertiallata minor 
Engelm) The leaves are usually as narrow as in that species, 
and in Philotria angustifolia (Muhl) Bntton In my Flora of 
Colorado I referred the speamens of that state to those species 
Having discovered my mistake, I shall here give a fuller desenp- 
tion of the plant 

Philotna Planchonu (Casp) Rydb 
Dioeaous water-plant, stem slender, 1-5 cm long, leaves in 3’s 
or the lower opposite, 7-15 mm long, oblong to lance-linear, 
acubsh, spathe of the staminate flowers obovoid-clavate, nearly 
I cm long, on a peduncle 5-10 mm long, flowers short-pediceled, 
sepals elliptic, 5 mm long, petals lacking , stamens 9, anthers 
oblong, 3-4 mm long, subsessile, spathe of the pistillate plant 
hnear or lance linear, sessile, 2 cleft at the apex, calyx-tube 
slender, 3-5 cm long, sepals and petals linear, about 3 mm long, 
styles 3, linear, stamens none 

The following specimens belong here Seven Mile Lakes, Al¬ 
bany County, Wyo ,1901, Leslie N Gooding 597, staminate, Fish 
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Hatchery, Wyo , 1898, Aven Nelson S374 pistillate , Lee s Lake, 
Colo, 1897, C S Crandall 2423, staminate, 1896, 24.21, fruit, 
Rio Grande, Alamosa, Colo, 1896, C L Shear 3746, staminate 
and pistillate, Wadsworth, Nev, 1887, Tracy & Etans 4^5, 
pistillate 

Apalanihe ScHWEiNiTzii Planch Ann Sci Nat Bot III ii 76 
1849 

Planchon distinguishes the genus Apalanthe from Anachans 
by the hermaphrodite instead of dioecious flowers Of how little 
value these characters are as generic distinctions may easily be 
settled by field work From the description, this must be iden 
tical with Sirpicula occtdentahs Pursh Of course it is also Elodea 
Schweimtzu Casp Jahrb Wiss Bot i 468 1858 

Elodea latipolia Casp, Jahrb Wiss Bot i 467 1858 

This was described from sterile material collected by Schweinitz 
It was chaiactenzed by broad ovate oblong leaves and rounded 
toothed stipules Why is this not the typical hlodea canadensis 
Michx ? 

Udora verticillata ? MINOR Fngclm under Anachans Nuttalln 
Casp Jahrb Wiss Bot 1 465 1858 

As stated before, Caspary included in Anachans Nuttalln the 
specimens collected by Engelmann near St I ouis. Mo, and he 
ated Engelmann for the main part of the descnption of the flowers 
I think, however, that Fngelmann s plant is distinct from both the 
plant descnbed by Nuttall and the plant collected by Torrey in 
New Jersey, which is the only one cited by Planchon It is closely 
related to Philotna angustifolia (Muhl) Bntton, differing mostly in 
the size of the plant and the flowers The spathe of the stami¬ 
nate plant IS subglobose, 2 mm long, sepals ovate, petals nar 
rowly ovate, i 5 mm long , stamens 9, anthers scarcely i mm 
long , spathe of the pistillate plant linear-tubular, i cm long, o 5 
mm thick, tube of the flower veiy slender, 3-6 cm long, sepals 
and petals ovate, i-i S mm long , stigmas 3, club shaped, bifid, 
leaves linear, acute, 5-8 mm long, i mm wide This species is 
represented by the following specimens St Louis, Mo, 1845, 
Engelmann, pistillate and staminate planU, 3 sheets, Banks of 
Mississippi, Oquawka, Ill, // N Patterson, pistillate, Lexing- 
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ton, Ky Robert Peters, pisbliate, Lmn County, Kansas, 1897, 
G L Clot/uer, stenle , Fox Lake, Wayne Co , Ohio, 1899, Selby 
&■ Ehtvel 1321, stenle, Milwaukee, Wis , 1887, H E Hasse, pis¬ 
tillate, long leaved The form has been raised to speafic rank 
under the name 

Philotria MINOR (Lngelm ) Small, FI SE U S 47 1903 

Besides these, there seems to be another undesciibed species 

Philotna Imeans sp nov 

Apparently dioecious, stem slender, 3-5 dm long, leaves 
linear, acute, about i cm long scarcely i mm wide, entire, 
spathe of the staminate plant peduncled , peduncle 3-4 mm long , 
body ovate, about 3 mm long, sepals broadly oval, 2 5 mm 
long , petals oblong stamens 9, anthers oblong, 2 mm long 
The type was collected m swamps bordenng on Cumberland 
River, vicinity of Nashville, Tenn, by Dr A Gattinger The 
pistillate plant is unknown unless a specimen collected at Center 
City, Minn , in 1892 by B C Taylor belongs heie It resembles 
the pistillate plant of P minor, but the leaves are longer and more 
flaccid, the tube of the flowei is 4-6 cm long, the sepals and 
petals more oblong 

P linearis lesembles P Planchonum having stalked staminate 
spathe, but differs in that the spathe itself is much smaller and 
abruptly contracted at the base, the sepals are of about half the 
size of those of that species, and petals are present 

With the material on hand it is almost impossible to determine 
how many species are found in this country and their limitation 
From the present knowledge I would think the number to be at 
least six Of these I append here a temporary key, wishing to call 
the attention of the botanists of this country to the confusion ex¬ 
isting and to give a tentative basis on which to build further study 

Lmtci oblong or ovate-oblong, mostly obtuse , staminate flowers unknown 

P eanademtt 

Leaves linear or oblong mostly acute , hermaphrodite flowers unknown 
Staminate spathe sess le 

Leaves oblong or lance oblong, 3-3 mm wide, spathe of staminate flowers 
5-6 mm long, anthers 2-3 5 mm long P NuUaUn 

Leaves linear, i mm wide or less, staminate spathe 2-3 mm long, anthers 
about I mm long 

Leaves l cm long or more, sepals and petals l 5-3 mm long 

P angmnfohm 
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Leaves 5 8 mm long sepals and petals i i 5 mm long 

P Minor 

Staminate spathe peduncled 

Slammate apathe ovoid abraptly contmcted at tbe base sepals 2 5 mm long 
petals I resent P hneant 

Staminate spathe obovoid tapenng at the base sepals of the staminate flow 
ers S mm long petals lacking P Planchomt 

The sj nonymy would be as follows 
Philoiria CANADENSIS (Michx) Button Sctence II 3 5 1895 

riodea canadettsts FI Bor Am I 20 1803 

f Anachans AUtiiastrum'Qviam.s^ Ann &. Mag Nat Htst II 
Z 85 1848 

Eiodea latifolia Casp Jahrb Wiss Bot i 467 1858 

Phiioiria Nutiallii (Planch ) Rydb [See above ] 

Serpuula vertuillata Muhl Cat PI Am Sept 84 1813 

Not 5 xertxcdlatil f 1781 
Udora canadensis Gen N Am Pi 3 242 1818 

Anachatts NuUallttV\a.nd\ Ann Set Nat Bot III il 74 

1849 

Philoikia angustifolia (Muhl) Button Rydb Bull Agr 
Exp Sta Colo ZOO 15 1906 

Serptcula vertiallata angustifolia Muhl Cat PI Am Sept 
84 1813 

t Sirpicma occidentalis Vur 3 \i FI Am Sept l 33 1814 

t Serptcida canadinsisYaX Man 391 1829 [Ed 5] 

t Apalanthe Sckiveimt^ii Planch Ann Set Nat Bot III ll 
76 1849 

} Eiodea ScInictniLit Jahrb Wiss Bot l 468 1858 

Philo I RiA minor (Engelm) Small FI SP U S 47 1903 

Udora veitKillata'* mtnot Engelm Casp (synonym under 
Anacharis Nuttallii) Jahrb Wiss Bot l 465 1858 

Philotria linearis Rydb [See above ] 

Phiiotria Planchonii (Casp ) Rydb [See above ] 

Anaclians canadensis Planch Ann Sci Nat Bot III ll 
75 1849 

Eiodea Planchomt Casp Jahrb Wiss Bot z 468 1858 

Nkw York Botanical Garden 
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Anderson, J. P. Iowa Cryuphaceae Proc Iowa Acad Set 14 
15-46 pi 1-3 [AU1908] 

Bartlett, H. H. Ihe t>pe locality of Sphagnum Faxomt Rbodora 
10 113,114 IS J 1 1908 

Blumer, J. C. Distributional features of some southwestern shrubs 
Plant World II 117-123 [Jl] 1908 
Brand, A. Folemontacea'ptmsisaa. Bot Jahrb 42 i 74 > t 7 S *8 
Jl 1908 

Huthta cotruUa gen et sp nov 

Buchanan, R. E Notes on the algae of Iowa Proc Iowa Acad Sci 
14 47-84 [\u1908] 

Bushee, G. L. The occurrence and rate of protoplasmic streaming m 
greenhouse plants Bot Gaz 46 50-53 23 Jl 1908 

Chodat, R. Pofygalaceae andinae Bot Jahrb 4a 97-104 28 Jl 

1908 

10 speaes and many varieties described as new 
Clark, G. H Conditions unfavorable to the resumption of growth by 
the dormant embryo in seeds Ottawa Nat 22 102-104 6 Au 

1908 

Cockerell, T. B. A. Descnptions of Tertiary plants Am Joum Sci 
a6 65-68 Jl 1908 

Several new species from Flonssant 
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Cockerell, T. D. A. Plonisant a Miocene Pompeii Pop Sa Mo 
73 113-136 J 1 1908 [Illust ] 

Cognianx, A. Melastomaceeu Bot Jahrb 42 131-148 

}1 38 1908 

Many new speciea descnbed 

Cogniaux, A. QtcurbttaceM ^tmna.nze Bot Jahrb 42 173, 174 

28 J 1 1908 

Gurantopstt longtpedutllaia gen et sp nov 

Conard, H. S. Homology of tissues m ferns Pro Iowa Acad Sci 
14 85-87 [Au 1908 ] 

Coulter, J. M. The embryo sac and embryo of Gnetum Gnemon 
Bot Gar 46 43-49 P‘ 7 23 J 1 *908 

Cushman, J. A. A synopsis of the New England species of Micros 
fenos Rhodora ro 97-1 it 15 J 1 1908 
New raneUes and new combinations published 
Davis, B. M. Polar organization of plant cells Am Nat 42 501- 
504 [Au] 1908 

Dudgeon, W. A study of the variation of the number of ray flowers of 
certain Compostiae Proc Iowa Acad Sci 14 89-106 [Au 

1908 ] [Illust ] 

Durand, £. J. The development of the sexual organs and sporogonium 
in Marchantiapolymorpha Bull TorrcyClubsS 321-335 pi 21- 

^5 30 J1 1908 

Gates, R. R A study of reduction m Oenothera rubrtnervts Bot 
Gaz 46 1-34 pi 1-3 33 J 1 1908 

Gllg, E. Marc^avtaceae Amencae tropicae Bot Jahrb 42 124- 

138. 28 J 1 1908 

New species Marcgrama {3), NotanUa (5) and Souivuhea 
Gow, J. E. Studies in karyokinesis Proc Iowa Acad Sci 14 107 

-113 f 1-46 [Au 1908 ] 

Gow, J E. Studies in Araceae Bot Gaz 46 35-42 pi 4r-6 33 

J 1 1908 

Gurke, M Pilocerevs Schottn (Engelm ) Lem Monats Kakteenk 
18 99, too 15 J 1 1908 [Illust ] 

Harms, H. Legumtnosae andinae Bot Jahrb 4a 88-97 38 J 1 

1908 

10 new speaes and the new genus futngulla 
Harms, H. Passtfloracea peruviana Bot Jahrb 42 
J 1 1908. 

f maerocklamyt sp nor 


130, 131 38 
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Hanna, H. Arahactae peruvianae Bot Jahrb 42- 148-162 28 

J 1 1908 

Many new speaes deicnbed 

Harpar, R M. Some native weeds and their probable origin Bull 
Torrey Club 35 347-360 30 J 1 1908 

Harper, R. M. Suggestions for future work on the higher plants in the 
vicinity of New York Torreya 8 153-164 29 J 1 1908 

Hartley, C.P. Some apple leaf spot fungi Science II 38 157-159 

31 J 1 1908 

Hayek, A. von. Verbenaceae austro amencanae Bot Jahrb 42 162 

-173 28 J 1 1908 

Many new species descnbed 

Helmerl, A. Nyctaginaeeae austro amencanae Bot Jahrb 42 73- 

81 28 J 1 1908 

Species descnbed as new in Mtrahtht (3), Coltgnoma (2) Pisonta (2) 
Hemsley, W. B. The history of three casual dodders Jour Bot 46 
241-247 pi 493 Au 1908 
Includes synonymy of Cutcula Grtnamt 

Hennings, P Fungi bahiensis Hedwigia 47 266-270 16 My 

1908 

A new genus {Ephehoptxs) and many new species from Brasil 
Keller, R. Hypenca (Sect Braihys) andina Bot Jahrb 43 129- 
130 28 J 1 1908 

H Wtherhauen sp nov 

Lacouture, C. C 16 analytique et synoptique des quarante et quelques 
sous genres de I’ancien Lejeunea (Libert) Rev Bryol 35 101- 

114 f 1-44 JI1908 

Llndau, G. Lichenes peruviani, adjectis nonnullis columbianis Bot 
Jahrb 42 49-60 28 J 1 1908 

4 new species descnbed 

Lindau, G. Acanthacea^KV3s\zr\A Bot Jahrb 42 173 28 J 1 1908 

StpkonogUssa ptrumana sp nor 

Lloyd, P. E. Extra floral nectanes in the cacti Plant World il 
138-140 [Jl] 1908 

Lloyd, F. E. Stomata as regulators of transpiration Plant World 11 

131-138 [Jl] *908 

Lloyd, J. U. db C. G. Hydrastis canadensis Drugs and Medicines of 
NorthAmencai 76-184 pi 8 f 37-43 1884-1885 

Repnnted in Bulletin of the Lloyd Ubiary No 10 1908 

Ofterhont, W. J. V. On plasmolysis Bot Ga* 46 53-55 33 Jl 

1908 
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Pammel, L. H., A Fogel, E. D. A catalogue of the poisonous plants 
of Iowa. Proc. Iowa Acad. Sci. X4: 147-176. j maps. [Au 
190S.] 

Parish, S. B. Other teratological notes. TorrisyaS: 164-167. 39 

J1 1908. [Illust.] 

Peck, C. H. Report of the state botanist, 1907. N. Y. State Mus. 
Bull. 122: S-17S-//- 110-J14 IS Au 1908. 

Besides three chapters on Crataegus bjr C. S. Sargent, here indexed separately, 
the report includes also one new species of Crataegus and 8 new fungi, all by C H. 
Peck. 

Pilger, R. Gramtneat andinae—IV. Bot. Jahrb. 42 : 60-73. 38 J1 

1908. 

12 new species of Calamagrostts and several new varieUes descnbed. 

Sampson, H. H. Some plants of Tiverton, Rhode Island. Rhodora 
10 : 113, 113. 15 J1 1908. 

Sargent, C. S. Some additions to the Crataegui flora of western 
New York. N Y. Sute Mus. Bull. 122 : 26-83. *5 Au 1908. 

44 new speaes descnbed. 

Sargent, C. S. Notes on a collection of Crataegus made by Mr. G. 
D. Cornell in the neighborhood of Cooper’s Plains, Steuben County, 
New York. N. Y. State Mus. Bull. 122 • 84-114. 15 Au 1908. 

25 new species descnbed 

Salient, C. S. New York species of Crataegus from various locali¬ 
ties. N. Y. State Mus. Bull. 122: 115-130. 15 Au 1908. 

14 new species descnbed. 

Schneider, C. K. Berberides andinae. Bot. Jahrb. 42 : 81-85. >8 

J1 1908. 

3 speaes and several varieUes descnbed as new. 

Schneider, C. K. Hesperomeltdes peruvianae. Bot. Jahrb. 42: 85- 
88. 28 J1 1908. 

2 new species descnbed. 

Schreiner, 0., A Reed, H. S. The power of sodium nitrate and cal¬ 
cium carbonate to decrease toxicity in conjunction with plants 
growing in solution cultures. Jour. Am. Chem. Soc. 30 : 85-97. 
/. 1,3. Ja 1908. 

Setchell, W. A., & Collina, F. S. Some algae from Hudson Bay. 

Rhodora xo : 114-116. 15 J1 1908. 
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The ferns and flowering plants of Nantucket— III 

Eucrm P Bickmbll 

Since Part II of this paper was published, a visit was made to 
Nantucket, from June 7 to 20, for the purpose, primarily, of in¬ 
vestigating the earlier Cartces. Previous visits, always in the late 
summer and autumn, had necessarily missed those sedges which, 
after their flowering and fruiting period in the spring and early 
summer, may no longer be recognized. The Cares season on Nan¬ 
tucket, therefore, promised to be of more than ordinary interest, 
especially as the list of species credited to the island was manifestly 
far from complete. The event disclosed no less than thirteen 
Cartces not previously met with, all but one of which were additions 
to the island’s known flora. 

Another interesting outcome of this visit was the addition of 
ten grasses to those previously enumerated. In this group, also, 
many new observahons were made. The record of these may be 
deferred to an appendix, but, for the purpose of preserving the 
general sequence of species as far as published, the additions are 
here interpolated. 

It follows from this visit to Nantucket in June that the remain¬ 
der of this paper will not accord strictly with the .statement made 
in the intn^ction that it Is based solely on explorations con¬ 
ducted in the late summer and autumn. In general, however, this 
will remain true, and all facts derived from observations made ex¬ 
clusively in June will be so indicated in the text 

In connection with these observations it should be recorded 
that the spring season of 1908 on Nantucket was a very late and 

[The Bcijxrm far Srptember, 1908 (sj: 4a3-470- e^JS) wolnusdSp 

S1908.] 
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backward one and that in May and June the island suilered from 
a protracted drought. My explorations found the ponds lower 
and the bogs drier than the experience of other years had ever 
found thena to be, even at the end of summer. 

GRAMINEAE (concluded) 

In Part II it was said that the number of grasses known to 
occur on Nantucket, exclusive of several well-marked varieties, 
was one hundred and four. This number may now be increased 
to one hundred and seventeen. Three common species unaccount¬ 
ably omitted from Part II. are here added. 

Calamagrostis canadensis (Michx) Beauv. 

In bogs everywhere , panicles dried by the end of August. 
Calamagrostis cinnoides (Muhl) Sciibn 

Somewhat local but rather widely distributed; most common 
in the neighborhood of Tom Never’s Swamp and in the " Woods.” 
In full flower through late August and September. 

Ahmophila arenaria (L ) Link. 

Abundant, occurring in sandy plains all over the island, even 
on Saul’s Hills. In full flower through August and September. 

Extreme forms of this grass show a marked divergence in the 
characters of the spike and flowers. The spike may be long and 
tapering, 3.5 doL long and 1.5 cm. thick, the spikelets with 
narrowly attenuate and acute outer glumes becoming 1.5 cm. in 
length; or it may be linear-cylindric, the outer glumes puberulent, 
much less gradually attenuate, acutish or obtuse, and only 7-10 
cm. long. 

♦AlOPECUROS GENICULATUS L. 

Frequent in wet places in the meadows north of the town and 
along damp sandy cartways below the “ClifT.” Just in full 
flower June 7, but many spikes immature. 

This is the introduced plant as distinguished from the native 
A. aristulatus of Michaux. The latter plant seems to have been 
well understood by some of the Others of our botany but to have 
almost fallen from recognition of late years. I do not think there 
need be any doubt that it is worthy of its old position. It is a 
more delicate grass than A. gemculatus and offers an immediate 
contrast by its glaucous character and paler green color. It is 
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further much less stiffly depressed and geniculate, or even erect, with 
longer, thmner leaves, having less inflated sheaths, and longer, more 
slender spikes of much smaller shorter awned flowers The 
glumes and flowering scales are also somewhat different in form 
and proportions An obvious difference between the two plants 
at their flowering periods is the relabve size and color of the 
anthers in A genuulatus they are often purple and are i 5-2 
mm long, in A arutulatus they are yellow and only one third 
that size 

There would seem to be a considerable difference of time 
between the floweiing penods of these grasses, since A arutulatus 
was found this last season at the Thousand Islands in full flower 
late in September 
Alopecurus pratensis L 

Common and well established, mainly in fields and lots in the 
general town region , west to beyond Maxcy s Pond , east to Mon- 
omoy and Shawkemo, then in Polpis towards Quidnet, 'Sconset 
Just in full flower June 7 

♦ Agrostis alba aristulata a Gray 

Pocomo, in stenle soil far from any cultivated ground In 
full flower June 15 

Slendei but rather stiff, in loose tufts, culms 1-2 5 dm high, 
erect, mostly geniculate close to the base, the basal leaf-sheaths 
broadened and chaffy, leaves very narrow, erect, involute , panicles 
purplish, 2-10 cm long, very narrow, with erect or erect-ascending 
short branches, outer glumes i 75-2 long, lemma i 5-2 mm , 
palet 75-1 mm , awns 2-3 mm long, wanting in many flowers 
on some pamcles 

A distinct-appcanng grass needing critical study 

* Agrostis antecedens sp nov 

Common in dry sandy places or sometimes in damp soil In 
full flower June 7 

Erect, tufted or of somewhat scattered habit, mostly i 5-2 
dm high (1-6 dm ), pale green, much tinged with purple, culms 
often slightly geniculate at the lower nodes, leaves shghtly sca¬ 
brous short, erect, involute-filiform, mostly 2-6 cm long, or, m 
stout ’ forms, larger and flattened, becoming 1-2 mm wide and 
10 cm long, hgule blunt or acute, lacerate, 05-4 tarn long, 
sheaths smooth or slightly roughened, shorter than the intemodes , 
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panicle purple, at maturity more or less exserted, sometimes for 
12 cm., the very rough branches erect, erect-ascending or slightly 
spreading, 1-2 dm. long, borne in whorls of 3-11 on the lower 
nodes and of 2-5 above; the intemodes 2-4.5 c”*- length; 
branches 6-12 cm. long, branched usually well above the middle 
or towards the ends; spikelets clustered towards the ends of the 
short branchlets, mostly very short-pedicelled or some even sub- 
sessile ; empty glumes 1-2 mm. long, subequal or unequal, acute 
to abruptly acuminate, scabrous on the keel; lemma 0,5-1 mm. 
long, blunt. 

Type deposited in the herbarium ofthe New York Botanical Garden. 

Closely related to Agrostis hyemalis, with which it has hitherto 
been confused, but differing in many essential points. A. ante- 
cedens is a much smaller plant than A. hyemahs, commonly not 
over half the size, with much shorter and narrower involute leaves, 
their sheaths much shorter instead of longer than the inter¬ 
nodes. In A. hyemalis, the ample diffuse panicle is ordinarily 
more or less included at its base and is often more than half the 
length of the entire plant; in A. antecedens, it is relatively much 
shorter, more or less peduncled, and differs further in relatively 
much shorter, less widely spreading branches, which are less num¬ 
erous in the lower whorls and more numerous from the middle 
ones. In A. hyemalis, the branches are commonly branched at or 
below the middle; in A. antecedens, well above the middle or towards 
the end ; also, the ultimate flowering branchlets are much shorter 
than in A. hyemalis and the flowers, which are on much shorter 
pedicels, are manifestly smaller and more clustered; the empty 
glumes are commonly less unequal, relatively broader and less 
tapering, but more acuminate, the scabrous dorsal nerve less pro¬ 
nounced, the lemma shorter and less acute, but relatively longer as 
compared with the empty scales. 

The distinctness of the two plants is further attested by 
their different flowering periods, A. antecedens being primarily 
a grass of the spring and early summer, A. hyemalis of the mid¬ 
summer and fall. Both species are common on Long Island, 
where A. antecedens comes into flower from the middle of May to 
early June and is in its prime by the middle of the latter month, 
although sometimes persisting into September, while../ 4 . hyemalis 
begins to bloom rarely earlier than July and may be found freshly 
in flwer as late as mid-November. 



Bickn^(,l: Ferns and flowering plants of Nantucket 476 

On Nantucket,-on June i8, both species were found growing 
in actual contact, A. antecedens being at the height of bloom, A. 
kyemalis, although larger throughout and much more leafy, not yet 
showing the first signs of flowering. 

* Sphenopholis palustris (Michx.) Scribn. 

In a comer ol Watt's Run Bog, June i $, growing rather spar¬ 
ingly but of full development, the most advanced plants just in 
flower. Lower sheaths pubescent; plant perfectly typical as dis¬ 
tinguished from var. flexuosa Scribn. 

* Danthonia compressa Austin. 

Along A cart-path through a damp thicket in Squam, June 15 ; 
first flowers, but panicles not yet fully expanded. 

POA TRIVIALIS L. 

Very common generally, in full flower June 7. 

* PucciNEU-iA DisrANs (L) Pari, 

Common along dry or damp clayey roadsides towards Brant 
Point and below the “Cliff,” often in close association with P, 
fasciculata. In full flower June 7; overmature and mostly dried 
up and little noticeable by June t8. 

The plant seems rather ambiguous in some of its characters as 
between P. dtstans and P. airoides (Nutt.) Wats, & Coult. 

Festuca duriuscula L, 

Occasional in sandy lots and by roadsides on the outskirts of 
the town ; in full flower June 8. 

Taller than Festuca oinna, with puberulen't leaf-sheaths and larger 
panicles, the flowering scales larger, sometimes almost hirsute-pu¬ 
bescent and longer-awned. This plant is referred to F. dunuscula 
on the strength of presumably authenUc European specimens. It 
would seem to have been generally lost sight of in our manuals 
that the onginal descnption of this grass calls for hispid flowering 
scales — “spas * * * hisjridis” (Sp. PI. 74. 1753)- 

Bromus sterilis L. 

At a number of places by street-sides in the town, sometimes 
in abundance, as along Pleasant Street In full flower June 7. 
Lolium perenne L. 

Frequent or common in the town and occasional at outlying 
points; 'Sconset, Just in flower June 7. 
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Mrs. Owen's record of this grass, which, it was thought, might 
perhaps have referred to L ttaltcum, is thus confirmed. 

* Agropyron fepens PiLC^UM Scribn.; Rand & Redf. FI. Mt. 

Des. Isl. 183. 1894; U S. Dept. Agric. Div. Agrost Bull. 4: 

36. 1897. 

Sandy shore of the harbor towards Brant Point and adjacent 
roadsides ; in full flower June 20. Plant conspcuously bluish 
green and glaucous, in other respects agreeing precisely with 
Scribner’s descriptions and appearing very distinct from the ordinary 
forms of A. repens. 

♦Hordeum jubatum L 

A single vigorous cluster by a neglected street-side near the 
old wharves; spikes almost fully expanded June 12. 

CYPERACEAE 

As with the Gramineae, it is to be understood of the species in 
this family that they were found in mature condition from the mid¬ 
dle of August until the middle of Septembei unless it is otherwise 
stated. 

Cyperus diandrus Torr. 

Frequent in damp sandy places and low grounds. 

* Cyperus rivularis Kunth. 

Uncommon, growing with C. dtandrus at two localities near 
the town and on the shore of Miacomet Pond. 

Cyperus Nuttallii Eddy 

Very common in salt marshes and on the sandy shores of 
brackish ponds. 

Cyperus dentatus Torr. 

Common, occurring at many localities in sand or sandy soil, 
especially on pond shores; occasional in dry places along road¬ 
sides. In great profusion at Tom Never’s and Gibbs’ ponds and 
about ponds on the south shore; Maxcy’s Pond; Capaum Fond; 
Long Pond; not seen in northeast quarter. 

In seasons favorable to its growth this species on Nantucket 
attains a very full development, the inflorescence becoming un¬ 
usually broad and compound, with spikes 15-3 5-flowered and 8- 
16 mm. in length (var. ctenostachys Femald, Rhodora 8: 126, 



BiCKMEtL: Ferns and pijowerino plants of Nantucket 477 

127. igo6). Under conditions in which its flowering vigor be¬ 
comes impaired the plant takes on a remarkably different aspect 
by reason of much shortened spikes, and scales often of darker 
color and with 'more spreading tips. A few extreme examples of 
this reduced state were collected, showing many spikes not more 
than 5-7-flowcred and only 3-5 mm long, although occasionally an 
elongated, many-flowered spike was developed among the shorter 
ones on the same axis This condition of reduced flowering vigor 
seems often to result from an increased vegetative impulse supplied 
by a very nch or a very wet soil Under such conditions the in¬ 
florescence is often invaded by a vegetative tendency whereby some 
of the spikes become more or less proliferous or even wholly trans¬ 
formed into tufts of small leaves. 

I have collected on Long Island rather a marked form of the 
longer-spiked state of this plant, in which the spikes were narrower 
than in the Nantucket plant, with more numerous and crowded, 
tnuch shorter scales. 

CVPERUS ESCULENTUS L. 

Common in cultivated and neglected fields and roadsides. 
Along the sandy banks of the railroad near the town, on Aug, a8, 
1904, were many stout plants bearing wide-spreading umbels with 
rays 10-14 cm. long and clusters of spikes 6 cm across, the nar¬ 
rowly linear spikelets being about I 5 mm. wide and becoming 2.5 
cm, long. At the same place in 1906 the ordinary short-spiked state 
of the plant was alone found. This form of the plant with elon¬ 
gated spikes would ordinarily be referred to var. angusHspicatus 
Britton or var. Uptostachyus Bocckl., but there is a rarer and more 
distinct plant with the spikes paler in color and almost filiform- 
linear to which, perhaps, the name more particularly applies. At 
any rate, the long-spiked Nantucket plant would appear to be 
scarcely more than a state of the common species, illustrating that 
occasional elongation of the flowering axis to which so many of 
the Cyperaceae are subject 
* Cyperus speciosus Vahl. 

Rare , sandy shore of Sachacha Pond, Sept 16, 1899 and Aug, 
13^ 1906, —a few dwarf plants 5-9 cm, high, with subsessile 
capitate spikes. 
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Cyperus strigosus L. 

Infrequent; in low grounds. The stout form of the plant (var. 
robustior Kunth) at Eatfire, with spikes 4-5 cm. thick and spike- 
lets 2 cm. long. 

* Cyperus strigosus compositus Britton. 

Common in low grounds; spikes cylindric, dense, 2-3 cm. 
long, 1-2 cm. thick, usually of a brighter, more yellowish brown 
color than in d. stngosus. A well-marked plant, having claims 
to recognition as a distinct species. 

Cyperus erythrorJdzos Muhl. was recorded by William Oakes 
as having been found on Nantucket in 1829 (Hovey’s Magazine, 
May 18, 1849, 219, 220). That the plant has not since been 
found on the island would not of itself be an adequate reason for 
not giving it a more formal place here. It so happens, however, 
that the species is closely counterfeited in appearance by forms of 
Cyperus stngosus compositus, so closely indeed, that when, recently, 
at the herbarium of the New York Botanical Garden, a specimen 
of the latter was laid on a sheet of Cyperus erythrorhizos it was 
remarked by a very high authority on the genus, that, at a little 
distance, the two specimens looked as if they might have grown 
from one root; without particular reference, therefore, to the scale 
characters and minuter anatomy one plant might easily be mis¬ 
taken for the other, and in view of the possibility of this, remote 
though it be in the case of a record by Oakes, a rediscovery of the 
plant on Nantucket would be at least a reassuring event. 

Cyperus madlentus (Fernald) comb. nov. 

Everywhere in dry sandy soil, even at the highest points on 
Saul’s Hills. 

Professor Fernald has recently called attention (Rhodora 8: 
128, 129. 1906) to the very obvious differences between typical 

Cyperus filiadntis Vahl and this plant of smaller spikelets and more 
northern distribution, separating it as var. mactlentus. I have long 
regarded these plants as distinct or so nearly so that, whatever their 
precise relationship might be, it was to be expressed no more ac¬ 
curately by a trinqmial than by a binomial designation. 

Cyperus Grayi Torr. 

In pure sand on dunes and wastes, frequent or rather common. 
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Dulichium arundinaceum (L.) Britton. 

Fresh-water ponds and wet swamps ; very common. 

* Eleocharis obtusa Schultes 

Uncommon or rare and met with at only four stations : Cato’s 
Pond; roadside west of the town ; Pocomo ; pool by state road 
near ’Sconset. It appears to come into flower on Nantucket later 
than its normal flowering time in the same latitude. In 1889, 
1904, and 1907, its most advanced heads were perfectly fresh at 
the middle of September; in 1906, when observations did'not 
extend beyond the middle of August, it was not seen at all. 
Eleochari-' falustris (L ) R. & S. 

Common in the muddy borders of ponds and pools. Just in 
flower June 7 ; spikes dried after the middle of August 

* Eleocharis glaucescens Willd. 

In wet sand about the borders of Madequecham and Nobadeer 
Ponds on the south shore and Capaum Pond on the north shore, 
also in an overflowed muddy place in Quaise. In full flower 
June IS ; in flower and fruit Sept. 2, 1904. 

In wet sand the culms are extremely slender, even capillary, 
sometimes spreading or almost prostrate and only S~i $ cm. long; 
in water or wet mud it becomes stouter, strictly erect, and sometimes 
50 cm. tall. 

Although this plant has received only scant recognition in our 
flora, even as a mere variety of Eleocharis palustns, I have little 
hesitation in restoring it to specific rank. 

In E. palustrts, the narrowly ovoid, usually tapering spikelets 
are 10-20 mm. long and arise between two opposite scales which 
terminate and are continiious with the culm ; in E. glaucescens, 
there is only one such scale and the smaller ovoid spikelets, 3-10 
mm. long, receiving therefore unequal lateral support at the base, are 
often slightly oblique or may be easily deflected ; the scales of the 
spikelet are looser and less numerous than in E. palustris, in much 
fewer rows, broader and more concave, much deeper and brighter 
purplish brown in color, and usually quite without the green mid¬ 
vein often so conspicuous in the spikelets of E. palustris. The 
achene of E. glaucescens is usually slightly larger than in E. 
palustris, notwithstanding the smaller size of the pUnt, with slightly 
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longer and more conic tubercle. The sheaths in E. glauceseens 
are less striate than in E. palustns, the lower ones more shining 
and of a brighter purplish red color, the upper one much less 
oblique at the top, sometimes even quite truncate, and the cortex 
of the culm under a lens much more distinctly crystalline-punc- 
ticulate and more coarsely cellular. The anthers and stigmas of 
E. palustns are definitely longer and more slender than those of 
E glauceseens. These observations were made by comparison of 
living plants on Nantucket and are confirmed by fresh specimens 
from Long Island also and by some general reference to herbarium 
material. 

Eleocharis acicularis (L.) R. & S. 

Frequent or common in wet places. In full flower in August 
and September, not observed in June 

* Eleocharis triccsfata Torn 

Almanac Pond, Sept. 19, 1907 — a considerable growth on 
the muddy shore, where the water had receded, the culms and 
spikelets in all stages of development from their earliest visible 
condition up to full maturity. A few yards away a dense growth 
of Eleochans palustns covered the muddy level, but the two species 
were not found intermingling. At the same place, on June 18, 
was an abundance of E. palustns in full flower, but E. tricostata 
was not sufficiently advanced to be recognizable. 

Eleocharis tenuis (Willd.) Schultes. 

Abundant in low grounds. In full flower June 7 ; completely 
dried up in August. 

* Eleocharis rostellata Torr. 

Abundant in salt marshes on Swain’s Neck and adjoining 
shores of Bache’s Harbor; also brackish marshes at Eatfire. 
Heads dried in August 
SciRPUS NANUS Spreng. 

Abundant in brackish mud about ponds on the south shore; 
shores of Hummock Pond. Spikes just appearing June 17. 
SciRPUS AMERICANUS Pers. 

Very common on shores and in wet places generally. Just in 
flower June 7. 
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SciRpus VAUDUs Vahl. 

Infrequent, Shawkemo, along a brackish creek; pool in 
Polpis, in a water-hole back of the shore at Capaum Pond; Mia- 
comet Pond. Spikes just appearing June 7; fully mature August 
16, 1906. Spikes ovoid to ovoid-oblong, 5-6 mm. long; achene 
about 1.5 mm long, i-i 25 mm. wide. 

*SciRPUs occidentalis (S. Wats.) Chase 

Common in Hummock Pond in water off the shore. Agrees 
closely with Mrs. Chase’s description (Rhodora, 6.68-70. 1904) 
and matches well with the common plant of the St Lawrence 
River about Alexandria Bay. The Nantucket plant is the form 
with dark brown spikes, not over 10 mm. long, borne in capitate 
clusters. Scales much longer and larger than in 5 . valtdus; 
achene 2-2.25 1.50-1.75 mm. wide. Spikelets just 

appearing June 7; fully mature August 15, 1906 
SciRPUS PALuixjsus A Nelson. 

Common in saline soil, especially about the south shore ponds. 
Spikelets beginning to appear June 7. 

SciRPUS ROBUSTus Pursh 

A luxuriant growth of this rush completely filled a wet depres¬ 
sion among lumber piles near the old wharves, Aug 15, 1906, 
occupying perhaps half a square rod, the plants were fruiting 
abundantly and were of unusual size, some being seven feet tall. 
In September, 1907, the colony had been much disturbed by a 
rearrangement of the lumber and in June, 1908, only a few plants 
remained, none being yet in flower. Nothing was seen of this 
species elsewhere on the island and its situation near the wharves 
suggests that it may have been introduced. 

SciRPUS rubrotinctus Femald. 

Frequent in the town region. In great abundance in a low 
field near the “ Creeks,” where it was first observed Aug. 15, 1906, 
apparently a second growth after mowing, since the field was green 
from the tufts of basal leaves, yet no stems could be found; damp 
lot south side of the town; borders of Lily Pond; at several places 
in damp fields west of the town and about Millbrook Swamp. 
Generally in full flower by June 15. 

SciRPUS CYPERINUS (L.) Kunth. 
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Common. Subject to much variation in the form of the in¬ 
florescence and in the time of flowering. A late-flowering form is 
tall and stout with stiff, much elongated inflorescence, often more 
foliaceous-bracted than in the earlier-flowering form and sometimes 
wholly green and immature in September when the latter growing 
with it is fully ripe; the base of the involucels is variable in color 
but is often a dull black. 

Forms answering the descnption of var. pelius Fernald are 
frequent, intergrading variously with the more common form. 
The state of the plant with congested inflorescence (var. condensatus 
Fernald) was observed* several times in its extreme phase; certain 
specimens appeared to represent a congested state of the var. pelius 
rather than of the typical form, which is also subject to the same 
variation. 

* SciRPUs PEDiCELLATUs Femald. 

Infrequent. Typical examples were collected, as well as other 
specimens which are so close to 5 . cyperinus as to be only arbi¬ 
trarily separable. 

* Eriophorum viRiDE-cARiNATUM (Engelm.) Femald. 

Watt’s Run Bog, June 15, a scattered group of strongly devel¬ 
oped plants conspicuous from the bright wool of the mature and 
falling spikelets. The wool is of silky character and tinged with 
palest buff. Near by, Eriophorum tenellum showed its inflorescence 
only just beginning to appear. 

Eriophorum tenellum Nutt. 

Rather common. Long Pond; Maxcy’sPond; Waqutuquaib 
Pond ; Pout Ponds and ponds to the eastward in Shawkemo Hills ; 
several sphagnum bogs west of Sachacha; Watt’s Run ; ponds in 
Pol pis. I n favorable places conspicuous from its white wool by J une 
18 ; few spikelets remain after the middle of August. 

Koch is admitted in Mrs. Owen’s catalogue, 
but as this species was formerly often confused with E. tenellum 
the record should now be substantiated. 

Eriophorum virginicum L. 

Common in wet bogs generally and locally abundant. 

The form with the heads white or nearly so, presumably var. 
album Gray, is occasionally met with, but, although the wool may 
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appear pure white I have invariably found that some slight brown¬ 
ish tinge was revealed to close inspection. 

Rynchospora glomerata (L.) Vahl. 

Very common in low grounds. 

Rynchospora alba (L.) Vahl. 

Frequent or common in sandy swamps and cold bogs, often 
growing in wet sphagnum. 

* Rynchospora Torreyana A. Gray. 

First found on Nantucket, August 30, 1904, between 'Sconset 
and Tom Never’s Pond, scattered here and there along a damp, 
sandy, nearly obliterated cart-path through an open growth of low 
vegetation, its flower-clusters in all stages of development up to 
full maturity. On September 15, 1897, it was found in consider¬ 
able abundance over a damp sandy level south of the 'Sconset 
road near the seventh mile-stone, about a mile from where it had 
been found three years before. Here it was associated with Drosera 
fiUfonnis, BUphariglottis BUphanglottis, Lycopodium alopecuroides, 
and other interesting plants. 

Cladium mariscoides (Muhl.) Torn 

By many pond shores and in wet places except apparently 
along the south side of the island. Cranberry bog on the shore 
of Maxcy’s Pond ; Waqutuquaib Pond ; completely filling a con¬ 
siderable boggy place among the dunes near North Pond ; ponds 
in Polpis; Almanac Pond; abundant at southwest side of Sachacha 
Pond; borders of salt marshes at Eatfire and on Swain’s Neck. 
SCLERIA TRIGLOMERATA Michx. 

A small scattered colony on a dry exposed hillside between 
Saul’s Hills and Sachacha, Sept. 19,1907; achenes unusually large, 
3 mm. long, 2.5 mm. thick; leaves rather stiff, 2-4 mm. wide. 

Included in Mrs. Owen’s catalogue on the authority of Pro¬ 
fessor Edward S. Burgess. Professor Burgess writes me that 
he recalls having found the plant about 1882 on the south ade 
of the island near the Weeweeder Ponds, this locality being over 
six miles from the second station here reported. 

Carex intumescens Rudge. 

Local on the western side of the island; at several places along 
the north side of Trot’s Swamp; west of Trot’s Swamp; the 
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" Woods”; Millbrook Swamp. Spikes very immature June lo; 
heads still green September 14, 1907. 

Carex lupouna Muhl. 

Not common, but scattered here and there throughout the 
width of the island: ditch west of the town; near Long Pond; pool 
on the Plains abundant at a small pond by the road west of 
Quaise ; bc^-holes south of Wauwinet. Spikes beginning to show 
June 9; still fresh after the middle of September. 

* Carex lupuuna pedunculata Dewey. 

A luxuriant growth about a pond hole almost hidden by dense 
thickets less than half a mile to the southeast of Bedlow’s Pond; 
spikes fresh Sept 19, 1907. 

Appearing very distinct from typical C. lupultna, which seems 
to be very constant in its characters at the various localibes where 
it occurs on Nantucket. 

Carex lurida Wahl. 

Common in low grounds ; examples approaching var. fiacctda 
BaUey occasionally met with. Spikes very immature June 10; 
still fresh Sept. 15, 1907. 

* Carex utriculata Boott. 

Northern end of Millbrook Swamp, filling an inundated place of 
perhaps half an acre to the exclusion of all other vegetation. 
Fully mature and fruiting abundantly June 9. A tall, stout 
form of the plant, larger examples having leaves 5-10 cm. wide 
and sfxkes 4-10 cm. long by 1-1.5 cm. thick. Where the water 
had dried away at the edge of the bog many plants were much 
reduced in size, corresponding to Boott's var. minor \ in these smaller 
specimens the leaves were only 2-6 mm. wide and the spikes 2-3 
cm. long. 

* Carbx bullata Schkuhr. 

Very local, but growing in profusion at the few places where it 
is found. The narrow-spiked typical form occurs in a low 
meadow west of the town, mostly in the shade of bordering 
shrubbety and taller vegetation, where it was abundantly in flower 
but still immature on June 9. The broad-spiked form [C. phystuma 
Dewey, C. buUata var. Greemi (Boeckl.) Femald] occurs in 
abundance in open, very wet sphagnum bogs in Quaise, and was 
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rather more mature than the narrow-spiked form at the same 
date. In a very wet place southwest of Sachacha Pond is a 
large patch of a form somewhat intermediate between its two ex¬ 
tremes but apparently best referred to a small-spiked state of the 
broader-spiked form. Here the spikes were still green as late as 
September 19, 1904. 

In their extreme states the broad-spiked and narrow-spiked 
forms of this plant present rather stnking differences and appear 
quite distinct, but these differences are subject to a most confusing 
interchange in whole or in part, so that it is sometimes difficult to 
assign specimens' to either form. My own observations on Long 
Island make it appear probable that the narrow-spiked form is a 
state which sometimes reflects conditions of greater shade, and 
again expresses a modified development through a drying up of 
tlie soil before the plant has reached its natural maturity. Con¬ 
tributory to this view is the fact that the narrow-spiked form seems 
to be quite generally infertile. 

Carex comosa Boott. 

Rather common in wet places. Spikes just appearing June 15 ; 
still fresh at the middle of September. At Watt’s Run with 
unusually narrow spikes simulating C. pseudo-cyperus. 

* Carex ve&tita Willd. 

At a number of rather widely separated localities: Trot’s 
Swamp ; Millbrook Swamp; Quaise; Polpis; Tom Never’s Pond 
and at several places about the borders of the swamp. In full 
flower June 10, no perigynia remaining August 7, 1906. Often 
occurs in wetter places than is usual for this species, sometimes 
even growing in wet sphagnum. 

* Carex Walteriana Bailey. 

Occurs rather sparingly in a small bog south of the roadside 
fountain erected by the Commonwealth of Massachusetts to mark 
the birthplace of Abiah Folger Franklin, mother of Benjamin 
Franklin. In perfect fruiting condition June 10, 1908 ; perigynia 
wholly glabrous. 

* Carex lanuginosa Michx. 

Meadow near Reed Pond, a slender form suggesting C. filt- 
fomds L. A very stout distinct-appearing form was collected in 
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a sphagnum bog in Quaise, June 11; the stiff nodulose leaves 
were unusually broad, even as wide as 6 mm.; the densely flow¬ 
ered spikes were 5-7 mm. thick, with perigynia 4.5 mm. long and 
275 mm. thick, less spreading than in the ordinary form and with 
more deeply colored, appressed-ascending rather than spreading 
scales 

Carex filrformts L. of Mrs. Owen’s catalogue may have referred 
to the slender form of C. lanuginosa mentioned above, at least, 
the record of C fibformis should now be confirmed. 

♦ Carex hirta L. 

Sparingly m a low field between the Point Breeze Hotel and the 
shore. Not fully mature June 7. 

* Carex stricta Lam 

Found "only near Reed Pond, a fairly typical form, although 
only moderately tufted and not forming the strong, dense tussocks 
which are so characteristic of this sedge under favorable condi¬ 
tions. In full flower June 8. 

Lower leaf-sheaths becoming strongly cross-fibrillose ; leaves 
and culms much greener and rougher-margined than in Cartx 
Goodtnomt, the leaves longer and narrower; spikes more remote 
and narrower with more numerous, smaller, more acute, nerveless 
or obscurely few-nerved pengynia and narrower, more attenuate 
and much less deeply colored scales. 

The plant grew in close association with Carex GoodenavU 
and the two species seemed to intergrade so perfectly that certain 
specimens appeared precisely intermediate and impossible of defi¬ 
nite assignment to either. 

Ill-defined and intergrading hybrids between very closely allied 
speaes scarcely seem to justify formal desigpiation. Unproved, 
indeed, as Ihost alleged hybrids are, their occurrence seems to be 
wholly dependent on chance conditions of unusual propinquity in 
the supposed parent species. Such intermediate plants seem to 
fall into a different category fl-om that of well-defined intermediates 
of wholly detached existence as, for instance, some of the alleged 
hybrids in Viola which, if they be of hybrid origin, are perhaps 
none the less species because plants whose origin has not remained 
wholly concealed. 
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Nothing was seen of Carex aquatilis Wahl., which is named by 
Mrs. Owen. In the wide variation shown by Carex Goodenovii 
are taller, more leafy-bracted forms somewhat simulating forms 
of C. aquatilis, the record of which, on Nantucket, it seems proper, 
therefore, to place in abeyance until positive evidence of its occur¬ 
rence is forthcoming. 

Carex Goodenovii J. Gay. 

One of the characteristic sedges of the island, growing every¬ 
where in low grounds and wet places, often in such abundance as 
to tinge fields and meadows for rods together with the bluish green 
hue of its leaves or the dark color of its mature spikes. In full 
flower June 7 ; some green spikes are to be found as late as the 
middle of August and dried spikes over a month later. 

In many of its characters this sedge exhibits unusually wide 
variations, but, great as these diflenences are, all appear to be vari¬ 
ously interchangeable among the numerous forms which the species 
assumes and I have not been able to discover that any set of 
characters is ever associated so securely as to indicate any very 
strong subspecific tendency. 

The form defined by Bailey as var sirutifonnis {Carex vul¬ 
garis Fries, var. stncti/orms, Mem. Torrey Club i: 74. 1889) 

and attributed to Nantucket is readily enough recognized in its 
extreme state, but it is itself so variable and so confusingly involved 
with other forms that, as Professor Femald has already concluded, 
there is no sound basis for its recognition (Rhodora 4; 224. 1902). 

On Nantucket this Carex vanes from i to 8 dm. in height, the 
leaves from longer than the culm to less than half its length and 
from 0.5 to 3.5 mm. in width, and in color from glaucous blue to 
nearly green ; the spikes may be short-cylindric, stiff, and sessile, 
with closely crowded spreading perigynia, or narrowly linear, 
short-stalked and somewhat spreading and very loosely flowered; 
the perigynia vary from nearly orbicular and broadly rounded above 
to elliptic and obtuse or even to narrowly oblong and acute, and 
from faintly few-nerved to distinctly 7-11-nerved; the color at 
maturity varies from bright pale green or dull green to black- 
puiple; the extremes of size and shape of the perigynia may be 
expressed by the measurements 3x3 mm. and 2-3.5x 1.5 mm.; 
the scales, while always very dark in color and usually rounded- 
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obtuse and much shorter than the perigynia, are sometimes more 
elongated and acute or the lower ones even aristate ; the staminate 
spikes may be i to 3, sessile or slcnder-stalked, and are very 
variable in size, shape, and color; frequently the fertile spikes are 
staminate at the apex and sometimes even at the base. 

* Carex gynandra Schwein 

Uncommon, in sphagnum bogs, usually in the protection of 
bordering shrubbery : at several places in Watt’s Run bog, Quaise, 
near Bache’s Harbor , southwest side of Sachacha Pond. Freshly 
in flower June 10 , perigynia brown and mostly fallen Sept 17, 
1897. Lower sheaths minutely pubescent. 

* Carex virescens Muhl. 

C. virescens var. minima Barratt, Bailey, Mem. Torrey Club 
I : 77. 1889. 

C. virescens var Sivann Fernald, Rhodora 8: 183, 1906. 

Rather common m grassy open grounds and thickets Just in 
flower June 7; some spikes still green in eaily September, 1904. 

I am unable to adopt Professor Femald’s view {loc, eti.) that 
the true C. virescens of Muhlenberg, published by Willdenow and 
by Schkuhr, is not our common short-spiked plant which has for 
so long a time borne the name, but the woodland plant with longer 
spikes, by Schweinitz described as C. costata, by Dewey as var. 
costata, and later by Doctor Bntton, most certainly with ample 
reason, restored to full speciflc rank as C. costellata. 

Both Willdenow's description and Schkuhr's figure, upon 
which Professor Fernald has based his readjustment of the nomen¬ 
clature of these plants, afford to my mind convindng evidence 
that the long accepted application of the name C. virescens should 
have remained undisturbed. 

Schkuhr’s illustration presents one very young entire plant 
and the fruiting top of a plant nearly mature. The former is ac¬ 
curately shown with the spikes much more slender than they be¬ 
come when fully developed. The latter, although not represent¬ 
ing the extreme of our shorter-spiked plant, corresponds precisely 
with frequent examples, even responding accurately to exact 
measurements of the spikes and their relative positions. The il¬ 
lustrations of the detached perigynia are even more unmistakable. 
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They are shown as broadly ovoid or obovoid without visible 
nerves and are not to be reconciled with the elliptic, conspicu* 
ously costate perigynia of C. costellata. Finally Bailey has put on 
record that he has examined the type of C. vtrescens in Willde- 
now’s herbarium and in regard to it he has repeated in several places 
that it is our smaller shorter-spiked plant (Mem. Torrey Club l: 
61, 76, 78. 1889.) 

* Carex tenuis Rudge 

Locally common but occuring only in a few localites : at sev¬ 
eral places in the “ Woods ” and along the borders of Trot’s 
Swamp; copse on bank at Watt’s Run. In perfect fruiting condi¬ 
tion June 10; few pengynia remaining September 15, 1906 
Carex pallescens L. x 

Frequent or almost common, but somewhat local, although 
rather widely distributed over the island except apparently along 
the south side. Spikes of full size June 7. 

Carex pennsylvanica Lam. 

Abundant, shanng with C Goodtnovti and C cephalantka the 
distinction of being one of the three most abundant Cartces on 
the island. Fully mature June 7; readily recognizable from the 
leaves in the late summer and autumn. 

The common woodland form with soft and very narrpw elong¬ 
ated leaves is abundant over the moorland and in dry thickets. 
On the exposed plains the plant is lower and much stiffer-Ieaved 
and separates further into two forms which in their extreme phases 
are set off markedly from each other on close comparison. In one 
the pale leaves become stiff and coarse and over 3 mm. wide, and 
the stiff culms mostly 5-15 cm. high; in the other the leaves are 
narrower and rougher and the culms rather longer, although shorter 
than the leaves; in this also the peiig^ia are mostly larger than in 
the companion form and less abruptly rounded to a slightly longer 
sharper-toQthed beak, the scales are also longer and sharper and 
commonly more spreading and more deeply colored. 

♦ Carex Emmonsii Dewey; Torr. Ann. Lyc. N. Y. 3: 411. 1836. 

C. alpesiris Dewey, Sill. Jour. I. 7 : 268. 1824. Ftde Torr. 

C. alpesiris Schwein. & Torr. Ann. Lyc. N. Y. i: 341. 
1825. Not Allioni, ./J* Torr. 
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C. Davisti Dewey, Car. 279. 1826. NotSchwein. & Torr. 

C. varia, in part, of recent authors, not Muhl. 

Common in dryish spots near damp or swampy ground, often 
in sandy soil, and in partial shade about the borders of low thickets. 
Fully mature June 9 ; in the summer and autumn^its low, close tufts 
of soft leaves make it easily recognizable, there being no species 
on the island with which it might be confused. 

The name Carex Emmotisti, here restored to a place in our flora, 
has not been in use for many years. The plant so named by Dewey 
was denoted so explicitly in Torrey’s “ Monograph ” that it is hard 
to understand how it could have remained for so long a period 
confused with the Carex vanaoi Muhlenberg. In 1889 (Mem. 
Torrey Club i: 40, 41) Bailey showed that our common wood¬ 
land Carex (C, communis Bailey), which had up to that time been 
known as Carex varia Muhl., was not the sedge to which this name 
rightly belonged. But in correcting one error another was com¬ 
mitted, and his mistaken relegation of the name Carex Emmonsii 
to synonymy under C. varia Muhl. seems never to have been 
called in question. Nevertheless, I do not think it will be disputed 
by any one knowing the two plants that, although closely allied, 
they are yet perfectly distinct. 

Carex Emmonstt often so closely resembles forms of Carex 
albicans Willd. and Carex deflexa Hornem. that it may be easily 
mistaken for them. Its relationship to these species is indeed 
close but, disregarding other characters, it may be readily dis¬ 
tinguished from them by its narrower and longer-beaked peri- 
gynia. 

Carex vana Muhl. is a plant of dry, open, hilly or rocky 
woodland. Its culms are mostly erect, noticeably surpassing the 
numerous very narrow leaves; the staminate spike is distinct, or 
even conspicuous, and commonly about 10 mm. in length, the 
mostly purplish pistillate spikes distinct or separated by definite 
intervals. 

Carex Emmansii diflers in more slender, commonly prostrate 
culms, much surpassed by the tufts of elongated flexuous leaves, 
some of which become 2.5 mm, in width; staminate s{Mke very 
small or inconspicuous, 2-6 mm. long, often partly pistillate at 
summit; fertile i^kes contiguous in a short, close head, mostly 



Bicknell Ferns and flowering plants of Nantucket 491 


pale green, pengynia commonly narrower, greener and less 
pubescent, more attenuate at base and apex, the beak longer, 
scales of both fertile and staminate spikes longer and narrower, 
more attenuate and sharper and usually much paler in color or 
wholly white 

Cartx Emmonsn is more of a shade plant than Carex varta 
and IS most at home about the dryish borders of wet thickets or 
boggy places in the woods either on hills or in low grounds On 
Long Island it is common on the coastal plain as well as on the 
hills, Carex varta occurs in drier, moie open places on the hills 
but seems to be wholly absent from the coastal plain 

When these two plants are once undei stood I think there is 
little likelihood of their being mistaken for each other 
Carex umbellaia Schkuhr 

Common in sandy open ground, fully mature June 7 to 17 
Pengynia 3 5-4 mm long, i 5-2 mm wide slightly pubescent to 
glabrate,more or less neived, at maturity becoming distended, pulpy, 
and white at the base, the beak i-i 5 mm long, achene ovoid- 
subgloboae, obscurely 3-sided, i 5-1 75 mm long, i 25-1 50 mm 
thick, dull grayish black or silvery, appcanng minutely roughened 

This plant agrees so well with Schkuhr s illustration of Carex 
mnbellata that theie can be little doubt that it is definitely typical, 
although a form with longei-beaked, more pubescent pengynia 
would seem to have been commonly understood in that sense 
The plant here in view, notwithstandmg its comparatively short 
beak, is not the var brevuostrts Boott The latter plant or one 
which must be referred to it on the basis of descnpbons, is frequent 
on Long Island, N Y , where the typical plant seems to be rare, 
the prevailing form being the var tonsa Fernald The var brevt- 
rostns often occurs with the latter and differs from it constantly in 
definite characters It commonly forms larger, closer tufts and 
has much longer, narrower, more erect and less ngid leaves and 
more slender culms, some of which are capillary and elongated 
and bear a slender-pedicelled, bracteate fertile spike near the base of 
the staminate one, the pengynia are mostly pubescent and only 
2 5-3 mm long, with the short beak only o 5-1 mm , the achene 
pai*» brown, rather shining and about i 5 mm long by i mm. 
thick I have long regarded this plant as a distinct speaes and 
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have deposited specimens from Richmond Hill, Long Island, in 
the herbarium of the N. Y. Botanical ^Garden labeled Cares 
abdita. 

* Cares tonaa (Femald) comb. nov. 

Carex unUtellata var. toma Femald, Proc Amer. Acad. 37 : 
507. 1902. 

Common in the same situations as Carex umbellata ; in ex¬ 
posed places with the perigynia nearly gone June 9 ; in the shade 
of pines still with full-flowered spikes June 17. Perigynia mostly 
about 4 mm. long by 1-1.5 mm. thick, nerved or nerveless, the 
slender often curved beak 2 mm. long; achene 1-1.25 mm. long 
by 0.75-1 mm. thick, tngonous-obovoid, chestnut-brown, often 
shining as if polished, contiksting even more markedly with that 
of C. umbellata^ as described above, than with that of C. abdita. 

In the autumn the plant may be readily recognized from its 
small tufts of stiff partly spreading leaves. 

* Carex leptalea Wahl. 

Along a mossy run through a sphagnum bog in Quaise, also 
Watt’s Run Bog; fully developed June i. 

Carex stipata Muhl. 

Common in bogs and low grounds, often along brooks and 
ditches. In full flower June 7; a few perigynia accidentally per¬ 
sistent into September. 

Remarkably large plants were found in a muddy thicket around 
a pot-hole near Tristram Coffin’s Homestead in September, 1907; 
some of the bright green tufts were 12 dm. tall, with leaves 12 mm. 
wide, strongly 3-plicate and very roughly margined. 

Carex vulpinoidea Michx. 

Frequent in low grounds. Sfukes only beginning to appear 
June 9; perigynia falling or sometimes quite gone in September. 

* Carex annectens comb. nov. 

Carex xanthocarpa annectens Bicknell, Bull. Toney Club 33: 
23. 1896. 

Uncommon or rare. ’Sconset, June 13, in damp spot at edge 
of field by a farmyard, immature — a somewhat reduced form, 
bractlets and awns of the scales conspicuous; ditch near the south 
shore between Hummock and Miacomet ponds, June 17, imma- 
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ture — a taller and stouter form, less conspicuously awned and 
bracteate. 

Carex rosea Schkuhr is admitted by Mrs, Owen. This record 
seems to need confirmation, especially as the speaes is sometimes 
rather strikingly suggested by slender, few-flowered forms of Carex 
cephalantka Bailey. 

* Carex muricata L. 

Thoroughly naturalized in the town region, often growing m 
dense tufts and in some places fairly massed along the fences 
bordering low fields and roadadcs. 

On Sept. 15,1907, some of these luxuriant growths had become 
a tangle of widely overcurved and reclined culms, many of them 
4 feet to 4 feet 10 inches in length and bearing dark brown heads 
of mature fruit. At the same time some thin tufts m a dry pasture 
west of the town bore short, nearly prostrate culms only 3-4 dm. 
long. Freshly in flower June 7. Not seen further from the town 
than about one mile out on the south side. 

Carex Muhlenbergii Schkuhr. 

Occasional or frequent in dry open places. Freshly in flower 
June 7; mostly beyond full maturity in September. Fully 
typical specimens were collected, as well as a smaller, more 
slender form in which the heads are 1.25-2 5 cm. long and the 
pengynia 3 mm. or less long and 1.5-2 mm. wide. 

Carex cephalantha (Bailey) comb, nov 

C. eclnnata Murray var. cephalantha Bailey, Mem. Torrey Club 
1: 58. 1889. 

fT. var Femald, Rhodora 4: 222. 1902. 

C. stellulata var. excelsior (Bailey) Femald, loc. at. 

One of the abundant Cartces of the island, occurring every¬ 
where in open, low grounds and wet places. A considerable 
range of variation is shown, which appears to be largely a matter 
of relative vigor of growth. In its most reduced state the plant is 
2-3 dm high, the leaves i mm. or less in width, the 3-5 few- 
flowered subglobose spikes approximate in a head sometimes only 
2 cm. long. From these smaller plants the gradation is insensible 
to the larger forms over 5 dm. tall, with heads 4-6 cm. long, of 
5 or 6 man y-flowered spikes, the lower ones well separated and 
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becoming cylindric and lO mm. long. There seems to be no 
essential difference between the perigynia of the larger and 
smaller plants, although the latter sometimes show some approach 
to the narrower perigynia of var. angustata, but this form in its 
typical state was not met with. At a locality in Quaise the ordinary 
form of the plant was found passing into a state with flexuous or 
even nodding heads of scattered spikelets 1-2 cm. apart 
* Carez Incomperta sp. nov. 

Densely tufted, 4-6 dm. high, leaves numerous, bright green 
and rather soft, flexuous, much surpassing the culms, 1-2 cm. 
wide; culms slender, roughened towards the top; spikelets 3 or 
4, contiguous or slightly separated in a head 1.5-2 cm. long, 
small, subglobose, mostly 5-6 mm. long and wide, 9-17-flowered, 
the terminal one often clavate at base; perigynia thin, flattened, 
deltoid-ovate, often subcordate, more or less striate-nerved on 
both faces, abruptly contracted into a prominent, narrow, slightly 
rough-edged beak one third to one half its length, finally wide- 
spreading ; scales ovate, thin, pale, becoming slightly brownish, 
obtuse or acute, about two thirds the length of the perigynia. 

Type from Nantucket, June 20, 1908, wet bog below the Sea 
Cliff Inn, deposited in herb. N. Y. Botanical Garden. 

This CarexXxci midway between C. Willd. and C.cepha- 
lantha (Bailey) and did it occur with them the evidence for hybridity 
would be not less convincing than that on which many a published 
hybrid is based. C. stertlts, however, does not belong to the Nan¬ 
tucket flora as far as known, and, should it possibly occur on the 
island, must be extremely rare and local. 

Carex incomperta seems to be not common in herbaria but I 
have seen specimens, variously referred to C. steriHs and to C. 
cephalantha, which give it a range from Massachusetts to Michigan, 
New Jersey, and Georgia. Its broadly deltoid perigynia would, 
by the books, place it definitely with C. sterilts, yet after careful 
study I am unable to include it with that species, nor can I force 
it into C. cephalantha under any view of that species not too care¬ 
lessly broad. 

Compared with smaller forms of. C. sterilis, the aspect of the 
head is so similar as sometimes to appear identical except to very 
close inspection, yet I cannot r^ard the two plants as in any way 
interrelated, C. sterilis differs materially in coarser habit, much 
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broader and shorter paler green leaves of obviously different cellu¬ 
lar structure under a lens, larger and more numerously flowered 
SfMkelets, and shorter, broader, and more obtuse scales of firmer 
texture, differences which are espeaally obvious in the scales in¬ 
vesting the clavate base of the terminal spike, the pengynia of 
C stenlts, although not always broader, are of thicker texture, 
more strongly nerved and thick margined, paler in color and less 
abruptly narrowed to a shorter, broader, more graduated, and 
rougher edged beak 

As compared with C ceplialantha, the leaves are longer, softer, 
and of thinner texture, the spikes fewer, the scales paler, shorter, 
uiid much less attenuate and acute, the pengynia, in addibon to 
tne deltoid base, are much thinnei, more coarsely nerved and 
much more abruptly narrowed to a narrower, shorter, and less 
rough edged beak 

The plant might be compared to an overgrown Carer tntenor 
captUacea Bailey, from which, however it is at once distinguished 
by the prominently narrow beaked pengynium 

Although reluctant to add another speaes to this difficult 
group of sedges, I do not know how else to report this plant as a 
member of the Nantucket flora There it grew in abundance, 
forming large tufts in a veiy wet bog below the cliff where it was 
collected on June 21 
Carex delicatula nom nov 

C tntertcr captllacea Bailey, Bull Torrey Club 30 426 

1893 

C sarpotdes captllacea Fernald, Rhodora 10 47, 48 1908 

Bogs and wet thickets, common Forming close tufts of very 
numerous, capillary, flexuous culms 2-7 dm long, the elongated 
leaves mostly less than o 5 mm wide In full flower June 7 , 
persisting spikelets are sometimes to be found as late as the third 
week in September 
* Carex seorsa E C Howe 

Sparingly in damp thicket at the west side of Trot’s Swamp, in 
abundance in a wet thicket in Polpis , mature on June 10 
Carex diajuncta (Fernald) comb nov 

C canescens var dt^ncta Fernald, Proc. Amer Acad 37. 

488 1902 
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Common in swamps and veiy wet bogs ; fully developed June 
7; a few dried spikelets remaining Sept. 8, 1904. 

Carez snbloliacea (Laest.) comb. nov. 

C. canescens var. subloliacea Laest. Nov. Act. Soc. Sci. Ups. 

II: 282. 

Common in wet sphagnum bogs, sometimes growing with Carex 
canescens and perhaps intergrading or hybridizing with it, but in 
its perfectly developed condition a very distinct plant. Fully ma< 
ture June 7 , a few persisting perigynia Sept 19, 1907. 

Carex canescens var. alptcola Wahl, of Mrs. Owen’s list (C, 
brunnescens Pdr.) doubtless refers to the present plant. 

Carex scoparia Schkuhr. 

Common in low grounds. The state with more or less mon- 
iliform spike (var. momltformts Tuckerm.) is frequent, as is also 
a reduced form corresponding to the var. tttvtsa of Carex kor- 
mathodes Femald. Very immature June 7, spikes mostly dried 
in September. 

* Carex straminea Willd. 

Met with only at one locality, on the north side of Trot’s 
Swamp, where it grew very sparingly on dry ground among scat¬ 
tered shrubbery; scarcely mature June lo. 

Very slender, 4-5 dm. tall, the leaves 0.5—2 mm. wide; spike- 
lets 2-5, small, on a weak or flexuous axis 2-3 cm. long, ovoid, 
abruptly contracted to a short, staminate base, rather closely 
ascending; perigynia mostly 3.5 mm. long by 1.75 mm. wide, 
more or less nerved on both faces, gradually narrowed into a 
rather broad and rough-edged beak; scales rather deep brown, 
the lower very obtuse, those above becoming more attenuate and 
acute. 

Carex straminea ecuinodes Femald, Proc. Amer. Acad. 37: 

474. 1902. 

Sparingly in damp ground at one place in the "Woods”; 
nearly mature June 17. 

Slender, 4-6 dm. tall, the leaves 1-2.5 \ siukelets 

5-7 in a more or less moniliform, straight or flexuous spike 2.5-5 
cm. long, small, ovoid-subglobose, narrowed into a conspicuouisly 
chafl^, clavate base; perigynia early spreading, mostly 3 mm. 
long by 2 mm. wide, nerveless or nearly so on both faces, the body 
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nearly orbicular abruptly narrowed or rounded to the narrow 
and conspicuous somewhat rough edged beak scales very thin 
even the lowest acute pale stamineous achene definitely larger 
and plumper than that of the preced ng and elliptic oblong in¬ 
stead of ovate 

The two sedges here compared appear to me to be distinct 
espeaally by comparison of the pengyma and achenes and if 
Professoi Femald s var echinodes is properly represented by the 
plant here referred to it I should feci that there was little reason 
to doubt that it should stand as a species 
Carex sililea Olney 

Common in sand mostly along and near the beaches but 
sometimes on the higher parts of the island quite away from im 
mediate saline influence—spikes well developed June 7 mostly 
dned by September 

Carfx hormathodfs Femald Rhodora 8 165 1906 

Very common in low open grounds and apparently less re 
stncted to the neighborhood of salt marshes than in many localities 
along the coast Spikes well developed June 7 spikelets mostly 
dried or gone by Septembei Probably the C stranunea of Mrs 
Owen s list 

The so called var tntsa (Boott) seems to be nothing more 
than a reduced and often late flowenng state of the plant to which 
there is no greater reason for according vanetal status than for 
deduang vaneties from parallel reduced states of almost all of its 
near relatives in the Ooalts 

Where this speaes grows m abundance with C albolutescens 
occasional plants are so nearly mtermed ate that except for the 
absence of actual proof they might well be pronounced hybrids 
Likewise speamens were found which appeared quite intermediate 
with C scopana 
Carex albolutescens Schwein 

Common near the beaches and salt marshes but also in wet 
places generally In fresh water swamps and about the borders 
of ponds a form occurs with greener softer leaves and culms and 
often longer heads of less approximate spikes which are longer 
and more acute wnth longer and narrower pengyma narrower 
achene and more stramineous scales in this, form the spikes be- 
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come 7-10 mm. long and the pengynia 4-4.5 mm. A reduced 
fresh'Water form has heads sometimes not over 5 mm. long and 
perigynia only 2-2 5 mm. in length. 

This is doubtless the C. adusta of Mrs. Owen’s catalogue and 
probably also the C. stramtnea var. alata. 



Studies in the genus Gymnosporangium* 

Frank D Krrm 

The first systematic study of the genus Gymnosporangium as 
it occurs in America was published by Fatlow in 1880 in a paper 
entitled “The Gymnospoiangia or Cedar-Apples of the United 
States,”! European investigators had demonstrated several years 
earlier X the genetic connection between members of the genera 
Gymnosporangium and Roestelia, and it was the desire to study 
the development of the Amencan species in a similar manner 
which led to this attempt to define the species morphologically. 
Such a course was especially necessary because of the vanety of 
forms inhabitating the same host, and the consequent small 
amount of aid which the host furnished in defining the limits of 
the various forms or species as they were believed to be. For 
instance, the earlier artificial cultures in America showed that 
infection on Amelanckur leaves was obtained from the sowing of 
spores of six apparently distinct species of Gymnosporangium, 
four of which occurred on the red cedar, Sahtna vtrgintana. The 
necessity of following up these cultures and determining whether 
uniform and recognizable differences were evident in the resulting 
roestehal forms became at once apparent 

For eleven years, or until 1891, work on this group, by 
means of anatomical studies supplemented with cultures, was 
kept up by Farlow and Thaxter. During this period six species 
of Gymnosporangium were successfully connected to their roes- 
telial phase, only one being a repetition of European investigations. 
The more important results are contained in the following papers : 
“ Notes on some Species of Gymnosporangium and Chrysomyxa 
in the United States,” by W. G, Farlow ; § " The Development 

*Read before Section Gof the Amencut AsiocietiiHi for the Adrancement of 
Sdence, at the Chicago meeting, Jannaijr a, 1908. 

f Annie. Mem Botton Soc. Nat. Hut l88a 

X Bot Zeit 13 ; >91 >885 ; as 1 aaa. 1867. Oren. Danike Vid. Selik. 

Fotfa. isee: 185-196. >/. j, 4 1866. Boll. Soc. fxij. Dan. 8^ x866: 15, 16. 

1866. 

I Free. Amer. Acad, so : 311-338. 1885. 
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of the Gymnosporangia of the United States," by W. G. Fariow ♦ ; 
“ On certain Cultures of Gymnosporanginm, with Notes on their 
RoesteUae," by Roland Thaxtti 1 . " Notes on Cultures oi Gym- 
nosporangium made in 1887 and 1888,” by Roland Thaxter } ; 
and " The Connecticut Species of Gymnosporangtum (Cedar Ap¬ 
ples),” by Roland Thaxter. § Besides these there have appeared 
numerous other notes dealing chiefly with the economic impor¬ 
tance and genetic connection of certain species, the results serving 
to confirm the facts given in the papers mentioned. 

In addition to ascertaining how many valid species existed in 
this country, the earlier workers met with the difficulty of deciding 
how many of these they recognized were like those already 
described in Euiope With a comparatively small number of 
speamens and those from a limited area in the New England and 
other eastern states, together with incomplete culture data, it is 
not a matter of surprise that some wrong references should be 
made which might later be explained and adjusted, but which, in 
some instances, have not been so treated up to the present time. 

The foregoing is a brief statement of the problems encountered 
by those who began the systematic study of the genus Gymno- 
sporangium in this country, with an abstract summary of the pub¬ 
lished results. Since the date of the last paper mentioned, 1891, 
there has been some increase of information concerning the group, 
and a giadual accumulation of specimens in herbaria, but there is 
practically no more available fundamental knowledge, in so far as 
published accounts are concerned. 

In taking up the study of the group recently, much difficulty 
was experienced, therefore, and making headway was slow at first, 
partly due to the chaotic condition of the data left by the past 
workers, but due also to the fact that it was insufficient when put 
into usable form. These difficulties have been met and are being 
largely overcome, for the present, by the selection of new diag¬ 
nostic characters, not heretofore employed, and by the detailed 
study and comparison of a large number of specimens from practi¬ 
cally the whole geographical area of the Um'ted States and repre- 
*Bot. Gu, IX : 234-941. 1886. 

fFtoc. Amer Acad, aa: 259-269. 1887. 

} Bot Gas. 14 I 163-179. 1889. 

( Bull. Conn. Agnc. Ezper. Station 107. 1891. 
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senbng nearly all possible ecological conditions This method erf 
treatment has revealed some undesenbed speoes and the existence 
of some foreign speaes not before recognized In Dr Dietel s 
account of the genus Gymnosporangutm m Engler and Prantl’s 
Naturlichen Fflanzenfamilien in 1897 * he ascribed eight speaes to 
North America This account omitted one which was known at 
that time and should have been included Two more were described 
shortly after this woik appeared In a recent paper the writer has 
desenbed thre new forms of Gymnosporangtum and three of 
Roestelta, all from the Rocky Mountains or the west coast f The 
present paper characterizes three more forms and includes one for¬ 
eign species recently reported from this country, J makmg in all 
a total of eighteen species under consideration 

The study of the relationship between the rust speaes and the 
host species is now rendeied more complicated than it was formerly, 
owing to the much larger number of rusts recognized on the same 
number of hosts In the telial stage, the species of rust, so far as 
IS now known infest the family Jumperaceae, represented by 
four genera, Sabina Juntperus Chamaecypans and labocedrus 

On the genus Sabina are found twelve species of rust of which 
aght inhabit the one host speaes, Sabina vtrgimana, four of the 
eight not occurring on any other species of Sabina Four species 
occur on Juntperus two on Chamatcypans, and one on / tbocedi us 
It IS a remarkable fact that each of the Gymnospor angtum species 
IS confined in the telial stage to a single genus of host plants, with 
the exception of one, which is reported on both Sabina and Jum- 
perus, and there is a suspiaon that here two speaes may really 
exist 

It is a notable fact that in the genus Gymnosporangtum belong 
the only rusts which are heteroeaous and yet do not possess all 
spore-forms, the uredinial stage being lacking in all the species 
Thete is known a uredo form on Jumperaceae from Alaska, § how- 

* E & P Nat PflaDzenfam i*** 50 1897 

t New western speaea of and Bull TorTe7aab34 

459^3 *907 

% Hie existence of Sotitelia paaalUUa and ita telial phase in North America 
Science II *7 93> *908 

IHamman Alaska Expedibon 5 36 1904 Uitdo NtctHittuu Trel on 

Chamattypans NteiMtntu 
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ever, which may prove a possible exception to the foregoing state¬ 
ment. There is but one collection of it and so little is known that 
nothing positive can be stated but it seems probable that it should 
have a telial sti^ like Gymnosporangium, and be heteroecious with 
a roestehal stage on some of the Malaceae. 

Gymnosporangium as a genus is characterized in the telial stage 
by teliospores having hyaline pedicels, usually of great length, which 
swell in moisture and often become gelatinized to form a jelly-like 
matrix in which the spores appear to be imbedded. Of interest 
in connection with the development of this stage are peculiar distor¬ 
tions which are usually produced either in the leaves or branches. 

For the purpose of bringing together the data in such a man¬ 
ner as to be of material assistance in the determination of speci¬ 
mens, a key, involving the more evident diagnosbc characters of 
the telia of the known North American species, and indicating the 
hosts lor each one, is presented herewith. Preceding the key, 
notes are given for some of the species, explanatory of nc mencla- 
ture, important extensions in range, and other interesting features 
which have been revealed in these investigations. 

Gymnosporangium berhuoianum (Farl.) Earle, in Seym. & Earle 
Econ. Fungi 24^. 1893 

This is the most cunous of all the species of Gymnosporan- 
gium, being the only one which is not heteroecious. The aeaal 
stage is a geniune Roesteha, developing in the fall on small, irregu¬ 
lar, globoid galls, and is followed in the spring by telia on the same 
galls. The telia are very inconspicuous and may be easily over¬ 
looked in the dried condition of herbanum specimens. 

Gymnosporangium Juniferi-virginianae Schwein. Schr. Nat. Ges. 

Leipzig z: 74. 1822 

The name Gymnosporagtum macropus Link (Willd. Sp. FI. 6: 
128) is often used in referring to this species but as it was pub¬ 
lished in 1825, the one established by Schweinitz in 1822 must be 
accepted as the valid name. 
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Gymnoaporangitun floriforme Thaxter, sp. nov.* 

Pycnia epiphyllous, numerous, gregarious, on discolored spots, 
punctiform, honey-yellow becoming blackish, subglobose, 150- 
175 in diameter. 

Aecia hypophyllous, rather widely separated in oblong-annular 
groups 2-6 mm. across, on discolored spots, at first cylindrical, i- 
1.5 mm. high, 0.2-0.5 mm. in diameter; peridium soon becoming 
finely fimbriate and strongly revolute; peridial cells long and 
narrow, 10-14 A* x 65-85 /a, becoming curved when wet; aecio- 
spores angular-ellipsoid, 18-23^11 x 23-29^ ; wall chestnut-brown, 
1.5-2.5/a thick, finely verrucose; germ pores 6-8, scattered. 

On Crataegus spathulata Michx., Auburn, Lee County, Ala¬ 
bama, October 21,1897, F. S. Earle & C. F. Baker; October, 1897 
F. S. Earle (in Sydow, Uredineen no. //p^); October (year not 
given) G. F. Atkinson ; Hot Springs, Arkansas, September 3, 1897, 
Wm. Trelease. 

Telia scattered on globose or reniform galls, conical or cylin¬ 
drical-acuminate, becoming 3-10 mm. long, 1-1.5 mm. wide, 
chestnut-brown becoming yellowish and pulverulent by germina¬ 
tion, surrounded by the ruptured epidermis; teliospores 2-celled, 
narrowly ellipsoid, 15-19 fi by 39-50 ft, rounded both at apex and 
base, slightly or not constricted at the septum ; wall pale cinnamon- 
brown, 1-1.5 /a thick, smooth ; pedicel hyaline, very long, 3-6 fi 
in diameter; germ pores 2, near the septum. 

On Sabina virgtntana (L.) Antoine ( Jumperus virginiana L.), 
Auburn, Lee Co., Alabama, March il, 1897, F. S. Earle (type); 

*Fycniis epiphyllii, numerons,in greges dispcxitii, macnlis decoloratit inridenti- 
biu, panctiformibus, melleo-flavii, demam atreacenUbus, aubgloboui, 150-175 /t diam. 

Aeciii hypopbyllis, in gregea oblongo-annulatoa 3-6 mm. diam. laxe diapoaitia, 
maculia decoloratia inaidenubaa, pnmo cylindraceia, 1-1.5 O-a-o-S «*>“>• 

diam; pendio mox mulbfido-iimbnato, iimbniamiiltum reTointis; cellalia pendii longia 
et angnsth, 10-14 X ^ 5 -^S /b bamidia flectentibiia, aecioaporia angnlato-ellipaoideia, 
i 8-33/<X ^3-39/1; epuporio caataneo-bnmneo, i. 5 - 3 . 5 /( cratao, aubtiliter vemica- 
loao; pom germinatioms 6-8, line ordine diaperaia. 

In foliii Cra/aegi ipatkulaUu in Alabama et Arlcansaa. 

Teliii in caespitei globoaos rel remformei dispenii, oonoideii re) cylindnco- 
acnminatia, demnm 3-10 mm. longii, ban 1-1.5 I*da, caataneo-bmnneia dein an- 
landacii et pulTerulentii, epiderndde rupta cmctu; teboapona nniiepUtis, angnito- 
ellipairideii, 15-19^ X 39-50^1 et baai rotnndada, medio non v. nx conatrictia t 
eidaporio dilute annamomeo-brunneo, i-i.5/( craaxo, lenbns; pedicello byalino, longia- 
gimo, 3-671 diam.; poriagerminationit biniajnzta aeptnm inatrnctit. 

In foliia ramuliaqae Satinat mrgiMianat (Jmniptn virginiamat) Anbnn, I.ee 
Co, AUbama, Mar ii, 1897, F. S EorU. 
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March 7 and 14, 1896, Underwood & Earle; Daytona, Florida, 
February, 1887, communicated by Dr. Roland Thaxter; Colum-- 
bus, Mississippi, April 5, 1896, 6'. M. Tracy. 

This species is morphologically very similar to Cymnosporan- 
gtutn Jumpen-virgtmanae, but there are some constant differences 
in the shape of the spore-masses and galls. The spore-massed 
are darker, shorter, and more conical, while the galls have a 
peculiar brownish luster. Cultures have been made by Dr, Ro¬ 
land Thaxter at Cambridge, Mass., and by Prof. F. S. Earle at 
Auburn, Ala., establishing the connection between this and the 
roestelial form on Crataegus spatkvlata.* As a further character¬ 
istic, Dr. Thaxter has pointed out in a letter to the writer that it 
takes this species longer to mature its roestelial form than any 
other species known to him. The telial stage was fairly well 
characterized by Underwood and Earle (Bot. Gaz. 37: 256) in 
1896, but no name was employed. In the following year the 
same authors, in Bull. 80 of the Alabama Experiment Station, p. 
218, applied the name Roestelta flavtformis any accom- 

pan)ring description, to the stage on Crataegus spathulata, citing 
Atkinson as an authority. Later, when cultures had proven the 
connection between the new Gyinnosporangtum on cedar and the 
Roestelta on Crataegus spathidata, the combination Gymnospo- 
rangium flavtforme (Atks.) Earle was made by Earle, loc. ctt., with¬ 
out a description. The name flaviformis was a misinterpretation 
of flortfonnis, a herbarium name attached by Thaxter in the At¬ 
kinson herbarium.t After consulting with Dr. Thaxter it was 
decided as preferable to take up the original name flonforme. 
Having furnished notes and specimens and being the author of 
the name he is cited as the authority. 

Gymnosporangium clavariaeforme (Jacq.) DC. FI. Fr. a: 217. 

1805 

This is the most widely distributed of the three European 
species found in North Amenca, reaching from the Atlantic states 
into the heart of the Rocky Mountains. The roestelial stage has 

* See Earle, Conb. U, S. Herb. 6 ; 186. 1901. 

t Farl. Bibl. Index x 1 44. 1905. “ The name RottUKa fiavi/ormit given be¬ 
low ia a mtajHint for RoetUHaJlertftrmu., Tbaxter In Herb. Atkinaon of which no 
deacriptkm haa been publiahad. See Gymmnptnratigitimpovi/rrm* Earle.'* 
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been known from the western mountains for some tame and it has 
been assumed that the telial stage must also exist there * Several 
fine collections made by Professor E Bethel in Colorado have 
verified the correctness of this assumption 

Gymnosporangium Ellisii (Berk) Farl in Elhs, N Am Fungi, 
2/1 1879 

The connection between this Gymnosporangium and Roestelia 
transformans Ellis has been accepted almost without question for 
many years and there are reasons for believing it correct but it 
may be noted that the culture record is much less authontative than 
for most of the other speaes Cultures were attempted by Thax 
ter in 1886 and an examination of his report in the Froc Am 
Acad 33 264 shows that as a result of the sowing of the Gym 

nosporangium on detached leaves of F^rus {Aroma) arbuiifolia an 
effect was said to be manifest in about eight days on the Pyrus 
leaves but no roestehal form or even pycnia ever developed So 
far as the writer knows this is the only published account referring 
to cultures of this species 

Gyhnosporanguh spcciosuM Peck Bot Gaz 3 217 1879 

Although this speaes has been recognized for a good many 
years all attempts to connect an aecial form with it have failed 
There is in its region no unattached speaes of Roestelia known with 
which it may be associated and there is not the slightest clue as to 
what the other stage may be 

Gymnosporangium juniperinum (L ) Mart FI Crypt Erlang 
333 1817 

Under this name is here included the telial form of Roestelia 
pemciUata (Pers) Fries, which has been usually referred to by 
European writers as Gymnosporangium tremelloides Hartig, smce 
he proposed that name in 1882, and not the telial form of Roestelia 
cornuta (Pers) Fries A ^nef s^ement of this conclusion has 
been made by the wnter in Saence 37 931 1908 


* See Fumnd, Ball Iowa Ezpenment StoUon 84 3a 1905 
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Gymnosporangium germinale (Schwdn.) comb. nov. 

The full synonomy of this species, which shows that the aedal 
stage was collected and described many years in advance of the 
telial stage, is here given. 

Caeoma (JPeridermutti) germinale Schwein. Proc. Am. Phil. Soc. 
4: 294. 1832. 

Peridertmum {Caeoma) germinale Schwein. Proc. Am. Phil. Soc. 
4: 310. 1832. 

Panama gymnosporangium clavtpes C. & P. Jour. Quek. Club 
2-: 267. 1871. 

Gymnosporangium clavipes C. & P. Ann. Rep. N. Y. State Mus. 
25: 89. 1873. 

Roestelia auranhaca Peck, Ann. Rep. N. Y. State Mus. 25: 91. 

i873- 

Puccinxa clavtpes Kuntze, Rev. Gen. PI. 3 : 507. 1898. 

Tremetla clavtpes Arth. Proc. Ind. Acad. Sci. 1900: 135. 1901. 

Aectdmm aurantiacum Farl. Bibl. Index x: 19. Not A. auran- 
Itacum Bon. i860. 

Aectdtum germinale Arth. Result. Sci. Congr. Bot. Vifnne 343. 
1906. 

Gymnosporanglttm Botryapites (Schwein.) comb. nov. 

This IS another instance in which the aeaal name is much older 
than the telial one and becomes the name of the species. The 
synonymy is as follows. 

Caeoma {Roestelia) Botryapites Schwein. Proc. Am. Phil. Soc. 4: 
294. 1832. 

CeraMes {Caeoma) Botryapites Schwein. Proc. Am. Phil. Soc. 4; 
310. 1832. 

Gymnosporangium biseptatum Ellis, Bull. Torrey Club 5: 46. 
1874. 

Roestelia Ellisit Peck, Bull. Torrey Club 6:13. 1875. 

Roesteba Botryapites C. & E. Grevillea 5: 34. 1876. 

Pucctnia Botryapites Kuntze, Rev. Gen. PI. 3: 608. 1898. 

Iremella Botryapites Arth. Proc. Ind. Acad. Sd. X9O0: 135. 
1901. 

Aeddtum Botryapites Farl. Bibl. Index x: 22. 1905. 
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G3nimo8poraiigituu Davisii sp nov * 

Telia chiefly epiphyllous, oval or oblong, o 7-1 mm broad, 
1-2 mm long, hemisphencal, o 5-1 mm high, chocolate-brown, 
surrounded by the ruptured epidermis, teliospores 2-celled, broadly 
ellipsoid, 18-28 fi X 40-55 fi, usually narrowed at the base, apex 
often attenuated, usually furnished with hyahne papillae 4-7 p. 
thick at the apex and often near the septum in each cell, slightly 
or not constricted at the septum, wall annamon-brown, i-i 5 p 
thick, pedicel hyaline, very long, 3-5 p in diameter, germ pores 
one or two, apical or near the septum 

On Jumperus stbtnca Bui^sd {Juntperus nana Willd, /um- 
perus comtmnts alptna Gaud) Wind Lake, Raane Co, Wis¬ 
consin, May 7, 1905 (type). May 22, 1904,/ / Davts ^ Isle au 
Haut, Maine, September, 1903,/ C Arthur 

There have been made in this country several collections of 
this small, inconspicuous form It is very charactenstic and unlike 
any other so far reported from this country It occurs chiefly on 
the leaves, although it may be found sometimes on the smaller 
stems at the bases of the leaves The finest specimens are those 
collected by Dr J J Davis, of Racine, Wis , in the edge of a 
tamarack swamp near Wind Lake, Racine County, Wis Un¬ 
mistakable traces of the same form were found by Dr J C 
Arthur of Purdue University at Isle au Haut, Maine, but owing 
to the lateness of the season, it being September when his search 
was made, no spore-masses remained on the leaves The spores 
are readily disbnguishable from all other Amencan forms, now 
known, by the presence of hyahne papillae over the germ pores 
In this respect they are very much like the form said to be cultur¬ 
ally coiyiected in Europe with Roestelta cornuta (Pers) Fries 
However, the Amencan form both at Wind Lake and at Isle au 
Haut IS reported by Drs Davis and Arthur to be intimately 

* Tdiu plerumqne epiphyllis, ovatis y oblongis, o 7-1 mm labs, I-a mm longu, 
bemiaphaoicis, o 5-1 mm albs, fosco bruoneis, epidermida ropta cinctis, teliospons 
wiiiepbUis, late ellipsoideis, 18-28 n X 40-55 /*> plemmque angustatu, apice saepe 
atteDoabs, apice et saepe jnxta septum in quaque cellolm papillis hyalinis 4-7 /t crassu 
praedibs, medto non y yix oonstncbs, epispono annamomeo bnmneo, I-l 5*crasao, 
pedicello hyalino, longissimo, 3-5 /> diam , pons genmnaboms apice y juzta septum 
nngulis y buns instmctis 

In fbhis ramnlisqne Jtmtptn sihtrxcat {Jmnftn namu), Wind Lake, Racine 
Co , Wisconsin, Mam 7, 1905, J J Deans 
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associated with an aedal form on Aronia. This Roestelia on 
Aroma resembles in general appearance the Roestelia cornuta 
(Pers.) Fries on Sorbus, but a microscopical examination shows 
that it is morphologically' distinct. This fact has assisted in 
arriving at the conclusion that the telial form under discussion is 
not identical with the one connected to Roestelia cornuta on Sorbus 
in Europe, and it is therefore characterized as a new species. It 
is hoped that cultures may soon be made which will give addi¬ 
tional information. In the selection of a name the author has 
taken the opportunity to show his regard for the valuable services 
rendered to mycology by Dr. Davis and especially appreciation 
of his assistance in the study of this species. It may be added 
here that Roestelia cornuta on Sorbus occurs in this country but 
no telial form has ever been found associated with it. 


Gymnosporangitim exiguum sp. nov.* 

Telia foliicolous, scattered irregularly, tongue-shaped or conical, 
small, 0.5-1 mm. thick, 1-1.5 mm. high, chestnut-brown ; telio- 
spores 2-celIed, ellipsoid, 18-23 X 45-55 rounded or slightly 
narrowed both above and below, slightly or not constricted at the 
septum; wall cinnamon-brown, about 1.5/1 thick; pedicel hyaline, 
5-^ /i in diameter, long; germ pores 2 in each cell near the 
septum. 

On leaves of Sabina virginiana (L.) Antoine {Juniperus virgin- 
iana L.), Fredericksburg, Texas, March, 1895, F, Grosso. 

On leaves of Sabina sabinoides (H.B.K.) Small l^fumperus sabi~ 
noides Sargent), Austin, Texas, March and April, 1901, W. H. 
Long. 

This is a very delicate and inconspicuous species. It some¬ 
what resembles G. Nelsoni but differs in its distribution on the host 
and in the shape of the sori. It differs from G. inconsptcuum by 
having slender terete pedicels instead of inflated ones. There is at 

* Teliii fdliicolii, irregnlmriter diipofitu, lignhformibai vel concnddi, purii, 0.5-I 
aua.ci«Mis, 1-1.5 mm. aids, cutaaeo-bmaDeia; telioaporiannueptads, ellipaoideia, 18- 
S3/I X 45-55 apice ct bast rotondaba rd interdom comco-angoftatU, medio non Td 
six coDfbtictia; epispoiio dnoamomeo-braniKO, ca. 1.5 /( cruio; pedicdlo hyalino, 5- 
6 u diam., longo; poiii germinatjonu bioit joxta Mptnm imtiuetia. 

In foUii ScMum* virgtntanat {Jtmiperi wrginianai) Frederidubmg, Texas, Mai. 
1895, F: Grout. 
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present no roestelial form recc^nized from this region which may 
be associated with this species. 

Gymnosporangiom Libocedri (Henn.) comb. nov. 

In 1890 H. Mayr used the combination Gymtiosporangium Li¬ 
bocedri in his work “ Die Waldungen von Nordamerika ” but he 
did not describe the fungus he referred to in such a way as to estab¬ 
lish the name. In 1898 P. Hennings described in Hedwigia 37 : 
271 a species of rust which he evidently took to be the same as 
the one Mayr had referred to but named it Pkragtnidtum Libocedrt- 
Sydow was the next to study the lAbocedrus rusts and a full account 
of his observations is given in the Annales Mycologici 2 : 28, After 
considerable investigation he came to the conclusion that Hennings’ 
name should be considered a synonym of Mayr’s and that they re¬ 
ferred to a species distinct from one that he had at hand which had 
been recently collected in California by E. B, Copeland. He there¬ 
fore proposed the name Gymnosporangtum aurantiacuin for his 
species. I.ater on Sydow obtained some of Hennings’ material and 
made out that the form described as Phragnndium Libocedri was 
identical with his Gymnosporangtum auranhacum. The writer has 
also examined original material of both these collections and finds 
this to be the case. The older specific name of the species is Libo- 
cedn and since Mayr’s name is a nomen nudum there is nothing 
to prevent the combination Gymnosporangtum Libocedrt (Henn.) 
as here proposed. Sydow’s specific name aurantiaaim could not 
stand in any event as there is a Gymnosporangtum auranttacum of 
Chevallier, FI. Env. Paris x : 424. 1826. 

Key to Hie teUa 

Telia appearing on galls. 

Galls globoid or renifonn. 

Teliapulvinate, low, rSabina barbademu -k G. btrmttd{aMnm{Fai\,) Earle. 

inconspicuous.I Sabina btrmudtana t (Seym, ft Earle, Eoon. Fnngi 

virpnianai g^. 1893) 

Telia terete. 

Telia cylindrical 

orcylmdncal- "i G, Jnnipen-virginianat 

acuminate, . , Schwein. 

goIden-brown... 5 ia«M vtrgtniana Leipilg 

J I ! 74. iSaa.) 




610 Kern : Studies in the genus Gymnosporanoium 


Telia fomewbat 
conical, cheat- 

nnt-brown. Sabina virginiana...G.fariJdrmt'Wm\.vc. 

Tdia laterally compretied. 

Telia thick, 

wedge-ibaped, t G. glohomm Farl. 

chestnnt-biown.^^iiM vtrgtnianal (Annir. Mem Beaton Soc. 

I Nat. Hilt 34. 1880.) 

Telia tbin, ir¬ 
regularly flat- 
tened, light 

chestnut- \ G. durum Kem. 

brown.i tUahtutu I ( Bull. Torrey Qab 34: 46a 

(. Satina mtnttptrma ) 1907.) 

Galls very irregnlar, nsu- 
ally elongated and knot- 
1 i k e (occasionally 
globoid) telia wedge- 

shaped, chestnut- Be/balt Kem. 

brown. Sabina ua^aruml (Bull. Torrey Gub 34:461. 

J 1907.) 

TeUa ^ipearing on gradual swellings of the branches. 

Telia terete. 

Telia stout, brown¬ 
ish yellow, spores r /unipemscommunis \ G. clavanaeformt (Jacq.) DC 

s-celled.-. \Juntptrusstbirtca } (FI Fr a: 217. 18^.} 

Telia slender, orange- 

yellow, spoes ■» G, Elhsti (Berk.) Farl 

a-5-celled ..../ Chamaccyparu I- (Ellis, N Am Fungi rpt, 

\ tkyoulti} 1879 ) 

Telia cristifonn, orange- 


ydlow, spores 2-3- ^ nioMensts ■» 

celled.. \ Sabina monosptrma [ 

(Sabtna pachyphbsea ) 
Tdia hemispherical or applanate. 

Telia chocolate- 


G. speaosum Feck. 
(Bot.Gaz. 3: 217. 


1879.) 


brosro, ^lores 2- 

cdled, pedicels -i G. junipeminm (L.) Mart 

terete... .Junipoms stbinca [ (FI. Crypt Erlang. 333. 

J 1817.) 

Telia orange-brown, 
spores a-celled, 

pedicels carod- r Sabina virgtniana -j 


fonn..„..__.•) Jumptms commsmis [ G.gtrmisuilti^^inisi. ) Kem. 

I juntpemt stbirica i 

Tdia reddish brown, 

spores 3-cdled, r G. JVUns-avts Thaxt 

pedieds terete. Sabina virgisiiana\ (Bull. Conn. Ezper. Sta. 

I 107:3. 1890. 
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Tdut chestnut 
brown spores 2 
4 celled pedicels 

terete f Ckawuietyparu \ G Botryapttts (Scfawein ) 

I tkynitt I Kem 

Telia sppeanng on the joong branches or leares with no or only slight enlarge 
ments 

Telia nsnally causing fasaation of the branches 
Telia redduh 
brown spores 

2 celled ped rG Ntdm amt Thaxt 

icels terete Sahtut vttgtM anai (Bull Conn Lxper Sta 
i 107 3 1891) 

Telia rinnamon 
brown spores 

2 celled pedi / Saitna seopularum % G Ntbonx Arth 
cels terete j Sabtna fachyphlata I (Bull Torrey Qnb aS 665 
mrgtHutnai 1901 ) 

Telia orange 
yellow spores 

a-S celled 1 G Eiltm (Berk ) Farl 

pedicel8tetete/C‘«we<»»ofw I (EIIu N Am Fungi gji 
I tkyMda) igyg) 

Telia ch efly on the leares or green stems 
Telui hemtspbencal 
chocolate Ixown 

spores 2 celled Jtmtptrtu tthrua G Davmt Kem 
Tehatoogoe shaped. 


sporesacelled \ G tmgtmm TUmn 

(Sahna sahfmdts i ® 

Telia pulrinate redduh brown 
Teliospores 
2 5 celled 
pedicels 

terete T tbactdna deturrtns G Lthctdrt (Henn ) Kem 

Teliospores 
2 celled 

pedicels f C tHeontputumHivra 

caiotiform Sahna m/aJktmu j (Bull Torr Qub 34 463 

'• *907) 

Potdu* UmviasiTY 
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613 



614 Index to American botanical utbrature. 

Dtchnowski, A. The toxic property of bog water and bog soil. Bot. 

Gaz. 46' 130-146. /. 1-6. 33 Au 1908. 

Dnunmoiid, J. R. Agave Watsom. Curt. Bot. Mag. 4: pi. 8214. 

5 1908. 

Eaton, A. A. A question of nomenclature. Fern Bull. 16: 77-79. 
[S] 1908. 

Edwards, A. M. The upper Neocene deposit of Bacillaria around 
Boston, Massachusetts. Nuova Notar. ig: 134-137. J 1 1908. 
Evans, A. W. New West Indian Lejeuneae. Bull. Toney Qub 35: 
371-389. pi 26-28 26 Au 1908. 

6 new species and the new genus LeteUjtunta descnbed. 

Femald, M. L. Note on Michaux’s Vaectmum myrttUoides. Rhodora 
10 ■ 147, 148. 10 S 1908. 

Femald, M. L. Draha aurea in Rimouski County, Quebec. Rho¬ 
dora 10: 148. 10 S 1908. 

Femald, M. L. Preliminary lists of New England plants — XXL 
Q)peraceae. Rhodora lO : 135—144. 10 S 1908. 

Fletcher, E. F. Aehtllea tomeniosa at Westford, Massachusetts. Rho¬ 
dora 10: 137 IS Au 1908. 

Fozworthy, F. W. Lumbayao ( Tarnetia javamea Blume). * Philipp. 
Jour. Sci. 3: 171-173. ^~ 3 - 

[Fredholm, A.J Studies on the pollination processes in Clttoria ar- 
borescens h\\. Bull. Misc. Inf. Tnnidad 58: 79-84. Ap 1908. 
Freeman, 0 . F. A method for the quantitative determination of 
transpiration in plants. Bot. Gaz. 46: iiS-iap.y'./. 33 Au 1908. 

[Gibson, H. H.] American trees—77. Balm of Gilead, Popuhts 
balsam/era \Aaa. Hardwood Record a6*: 18, 19. 35 Au 1908. 

[Illust.] 

Greene, F. C. Ferns of Bloomington, Indiana. Fem Bull. 16: 68, 
69. [S] 1908. 

Grlgnan, G. T. Cohimnea magmfiea. R6v. Hort. 80: 376, 377. 
16 Au 1908. [Illust.] 

GnOlatunln, A. Repartition gec^^raphique et biologic des Burseracees 
Rev. Gen. Bot. 20: 331-337. pi. ix-14. 15 Au 1908. 

Gflike, M. Cereus Pringlei Wats. Monats. Kakteenk. 18: i3i. 
15 Au 1908. [Illust.] 

Hall, H. X. Studies on California plants — H. ZoeS: 363-366. so 
Ap 1908. 



Index to American boianical literaiuke 516 

Hftrper, R. M> Some neglected aspects of the campaign againstswamps 
Southern Woodlands 2 46-67 Au 1908 

Hamun, A. K., and others Reports on the flora of the Boston dis 
trict—III Rhodora 10 ia8-i3i Au 1908 

Harvey, L. H. Ploral succession in the prairie grass formation of 
southeastern South Dakota Bot Ga^ 46 81-108 / j-j 22 Au 
1908 

Howe, M. A. 1 he collection of algae Jour N Y Bot Gard 9 
123-130 pi 46+/ 17-21 J1 1908 

Hutchinson, J. Rholodendton Iamtschaticum Curt Bot Mag 4 
pi 8210 Au 1908 

Hutchinson, J Robtma Keheyi Curt Bot Mag 4 pi 821J 
S 1908 

Jewell, H W. Polypodtum jnl^are luntum hern Bull 16 85, 86 
[S] 1908 

Jones, M. E 1 ern genera Fern Bull 16 88 [S] 1908 

Lurvey, S. A. A new station for Hteraaum pratense Rhodora 10 
148 10 S 1908 

Merrill, ED Iht Philippine plants collected by the Wilkes United 
States exploring expedition Philipp Jour Sci 3 73-85 p i 4 

Je 1908 

Merrill, E D,, & Rolfe, R, A. Notes on Philippine botany P iilipp 
Jour Sci 3 95-127 J 1 1908 

Moody, E. M Filtpeniula rubia in Maine Rhodora 10 144 lo 

S 1908 

Morse, W. J. Observation upon a yellows disease of the fall dandelion 
Science II 28 348, 349 ii S 1908 

• Murrlll, W. A. Additional Philippine Polyporaceae Bull Porrey 
Club 35 391-416 26 Au 1908 

Includes many new species and the new genus WhUforha 

Mumll, W. A. Collecting fungi at Biltmore Jour N Y Bot Gard 
9 135-141 Au 1908 

Nash, G. V. An unusual specimen of the “ Flor de San Sebastian ’ 
Jour N Y Bot Gard 9 130-132 J 1 1908 [Illust ] 

Newcombe, F. C. Gravitation sensitiveness not confined to apex of 
root Beih Bot Centr 24 96-110 pi 3 •\-f 1-6 29 Au 1908 

Orcutt, C. R. Coniferous trees and shrubbery of San Diego County 
West Am Sci 17 4-8 Au 1908 



618 


Index to American botanical literature 


Porlln, J. C. Some Maine addenda. Rhodora lo : 146. 10 S 1908. 

Parish, S. B. The flowers of Washtn^otiia. Bot. Gaz. 46: 144-147. 
/. !-£. 22 Au 1908. 

Peirce, M. F. avi. Weigela rosea. Rhodora 10 : 131,132. 15 

Au 1908. 

Quehl, L. Mamillaria romosisstma Quehl n. sp. Monats. Kakteenk. 
18: 127. 15 Au 1908. [Illust.] 

Ramaley, F. The botanical gardens of Ceylon. Pop. Sci. Mo 73 : 
193-206. /. i-g. S 1908. 

Rand, E. L. Additions to the plants of Mount Desert Island. 
Rhodora 10: 145. 10 S 1908. 

Reed, H. S. Modern and early work upon the question of root excre¬ 
tions Pop. Sci. Mo. 73: 257-266 S 1908. 

Robinson, W. J. A study of the digestive power of Sarracenia pur¬ 
purea. Torreya 8. 181-194 f. z. i S 1908. 

Sconllar, A. E. Fruiting of Botrychtum. Fern Bull. 16: 84, 85. 
[S] 1908. 

Shaw, E. L. A new station for Ins Hooken in Maine. Rhodora 
10. 145, 146 10 S 1908. 

Smith, J. D. Undescnbed plants from Guatemala and other Central 
American republics.—XXX. Bot. Gaz. 46: 109-117. 22 Au 

1908. 

16 species in 12 genera described os new. 

Stapf, 0 . Eucryphta cordifoha. Curt. Bot. Mag. 4; pi. Saog. Au 
1908. 

Taylor, R. A collection of vines. Jour. N. Y. Bot. Gard 9: 142- 
144. Au 1908. 

Udden, J. A. A cyrad from the upper Cretaceous in Maverick County, 
Texas. Science II. 28 • 159, 160. 31 J 1 1908. 

Ulbrlch, E. Malvaceae austro-americanae imprimis andinae. Bot. 
Jahrb. 42: 104-124. 28 J 1 1908. 

Many new species described. 

Urban, I. Plantae novae andinae imprimis Weberbauerianae—IV. Bot. 
Jahrb. 42: 49-176. 28 Jl 1908. 

Consbts of 18 separate papers here indexed separately under their respective 
antbors: Brand, Cbodat, Cc^niaoz (a), Gilg, Harms (3), von Hayek, Heimerl, 
Keller, Lindau (2), Pilger, Schneider (2), Sprague, and Ulbnch. 

Wilbert, M. I. Some early botanical and herb gardens. Am. Jour. 
Pharm 80: 412-427. S 1908. 



Vol. 35 


BULLETIN 


No 11 


OF THE 

TORREY BOTANICAL CLUB 


NOVEMBER, 1908 


The Boleti of the Frost herbarium 

WlIIIAM A Murkili 
(WITH FLAIRS 36-40) 

A brief account of the life and botanical work of C C Frost was 
published in the August number of Torreya, and the reader is re¬ 
ferred to that account as a general introducbon to the present more 
cnbcal paper, which was made possible by the recent generous 
loan of the Frost collection of Boleti by the University of Vermont 

This collection is very nch in type material, containing prac¬ 
tically all of Frost s published speaes and a number of speaes 
sbll in manuscript, which I have treated separately A number of 
sheets of type specimens, or type duplicates, twenty or more, were 
sent to C H Peck at Albany, where they are sbll well preserved 
Peck never saw Frost, nor the remainder of his herbarium He 
began work near the close of Fiost s active life, but his advantages 
appear to have been greater, and wc find Frost turning to him 
in 1874 for certain determinations and for assistance with the 
Amherst Catalogue 

There are a number of references in Frost’s notes and descnp- 
tions to the opinions of Feck regarding various species There 
are also four type specimens, or co types, in the collection, which 
were sent him by Peck, namely, B ampltporus Peck, B graalts 
Feck, B elbensts Peck, and B paluster Feck, but these are now, 
unfortunately, in very poor condition 

Frost kept a separate Ust of spore measurements of the Boleb, 
he was not particular about spore coloration I have made a care¬ 
ful examination of his types microscopically and find his figures 
usually correct 

[The BULLRnr for October, 1908 (35 471-516) was inoed 3 N 1908 ] 
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The following commentary represents my present views regard¬ 
ing Frost’s published and unpublished species. In connection 
with the latter, I have purposely avoided the publication of any¬ 
thing that would suggest a description, although P'rost’s diagnoses 
are in most cases quite complete. 

Published species 

Boletus albus Peck 

Represented by three fine plants. The spedcs is only an 
albino form of B granulatus. 

Boletus alveolatus B. & C. 

There are no specimens bearing this name in the Frost her- 
banum An excellent description, however, of this spedes was 
published in the Catalogue of Boleb of New England. 

Boletus auriporus Peck. 

Seven good specimens are found under this name, which Frost 
always spelled with an extra “s" {aurtsporus), probably because 
the spores as well as the tubes are yellow. These specimens, 
now about forty years old, have retained the yellow color in their 
tubes to a remarkable extent 
Boletus bicolor Peck. 

Represented by dght faded and moulded plants. 

Boletus bovinus L 

Represented by eight fair to poor, more or less moulded, 
specimens, which may be referred almost certainly to B. gram- 
latus. 

Boletus castaneus Bull. 

There are two sheets in the collection, one containing five 
spedmens and the other six, all well preserved. 

Boletus chrohapes Frost. 

Represented by seven good plants. 

Boletus chrysenteron Fries. 

Three faded plants represent this very common spedes. 
Boletus collinitus Fries. 

One sheet contains three very poor plants collected in pine 
woods in autumn. The other sheet, containing five good sped’*’ 
mens, was first labeled B. granulatus" and later changed to B, 
colHniius. The first determination was correct for both sheets. 
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Boletus cyanescens Bull 

Six good plants are preserved Frost has marked it rare 
Boletus uecorus Frost 

Represented by three good specimens which may be referred 
to B edtdts 
Boletus fdulis Bull 

One sheet contains two poor plants with their stems eaten 
away by insects On the other sheet is one very poor specimen 
which may be B edults and a fine plant that is certainly B 
omatipes In a letter to Professor Peck dated Nov 27 1874 
Frost says Have you Curbs full dcscnphon of Boletus retipes ? 
From all I can gather it seems to me that the specimen I sent you 
as such IS the true one What you describe as such I suspect is 
a variety of b edults it indeed does it exactly If Bulliard s fig 
ure IS the true speaes then Sowerby s must be a variety for they 
are very much unlike in appearance but microscopically they are 
the same species What you describe is abundant here Unless 
I greatly mistake it is another variety of Boletus edults I am 
familiar with all three of them 
Boletus elbgans Schum 

This name is doubtfully assigned by Frost to a speamen from 
Sprague and to one collected by himself neither of which is very 
well preserved The former is B luteus and the latter is possibly 
B Ravenelu 
Boletus felleus Bull 

One sheet contains a single large plant cut in half It is well 
preserved The other sheet contains five plants four of them 
apparently B omattpes and a single one in the lower comer on 
the right B felleus 
Boletus ferrugineus Frost 

There is one sheet under this name containing five excellent 
speamens collected in 1867 under oak trees near borders of woods 
A full descnpbon is written at the bottom of the sheet I cannot 
distinguish the speaes from B feUeus (Plafe 36 ) 

Boletus firhus Frost 

Two poor plants represent this speaes which is probably not 
disbnct from B lurtdus SchaefT In B btndus the stem is usually 
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punctate, but often reticulate at the top or for some distance 
downward. 

Boletus flavidus Fries. 

Most of the spedmens appearing under this name in the Frost 
collection belong to what we know in this country as B. americanus 
Peck. They were collected in pine woods and grassy places, and 
are mostly very poorly preserved. Twenty spedmens are glued 
to sheets and live are contained in a small paper box. A larger 
box similarly labeled contains seven good specimens of B. luteus. 
Boletus flavus With. 

Represented by about fifteen moulded spedmens in a paper box, 
which may doubtless be referred to B. luteus. 

Boletus Frostii Russell. 

Represented by six sheets, containing in all twenty-one good 
plants and seven in fair condition. Where the habitat is mentioned, 
it is “borders of woods.” The name is written " B, FrosH" or 
“ 5 . Frositt" indifferently. The species is not distinct from B. 
alveolatus. 

Boletus granulatus L. 

Two sheets, containing ten specimens in a fair state of preser¬ 
vation, represent this common species. 

Boletus griseus Frost. 

Represented by three sheets containing thirteen good speci¬ 
mens. The spedes was published by Peck in the 29th Rqx>rt 
of the N. Y. State Museum of Natural History. Dried spedmens 
may be easily confused with B. omatipes, but the white color of 
the tubes readily distinguishes it in the field. Frost’s notes refer 
to B. griseus with intensely yellow tubes, which' was evidently B. 
ornattpes. , 

Boletus innixus Frost. 

Represented by a sheet containing three good plants collected 
in grassy woods in 1866; also a sheet containing two small poorly 
preserved spedmens united at the base. B. innixus is plainly an 
abnormal or distorted form of B. auriporus, representing the max¬ 
imum of size and irregularity in the tubes and a reclining habit not 
usual in t)rpical plants. The descriptions are practically identical, 
and the Qrpe spedmens of B. innixus show the characteristic yellow 
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color of the tubes of B. auriporus still well preserved. The speci¬ 
mens united at the base suggest another synonym, B. caespitosus 
Peck, in which the subcespitose character and the subcuticular 
reddish tint were emphasized. (Plate 37.) 

Boletus limatulus Frost. 

This species, reported rare by Frost, was collected in hilly 
woods in July, 1869. One sheet contains five fair plants, with 
full description, and another three plants well preserved. They 
may all be referred to B. edulis. 

Boletus luteus L. 

None of the specimens are good, most of them being moulded. 
There are three sheets containing fourteen plants, one of the sheets 
having " B. flavtdus ” written on it in pencil. 

Boletus magnisporus Frost. 

Represented by three sheets containing six poor specimens 
collected in woods and thickets. The species is not distinct from 
B. luridus. The spores are oblong-elhptical, decidedly ferruginous- 
fulvous, 12-16/U X 4-5 fi. Frost makes them 16.5 ^ x 6 p The 
color of the spores is probably greenish in fresh specimens. 
Boletus miniato-olivaceus Frost. 

Represented by two sheets containing five excellent specimens 
collected in woods and borders. 

Boletus ornatipes Peck. 

Represented by two sheets containing ten good plants. See 
remarks under B. edulis, B. felleus, and B. retipes. 

Boletus pallidus Frost. 

Represented by three sheets, containing three excellent speci¬ 
mens and six more or less moulded ones. On one sheet is a full 
description. (Pu^te 38.) 

Boletus Peckii Frost. 

This species, published by Peck in the 29th Report, does not 
appear in the collection. 

Boletus pictus Peck. 

See Boletus ATurraU, in the list of unpublished species. 
Boletus fiperatus Bull. 

The collection contains two sheets of this species, one with 
five poor plants and one with four good ones. The habitat is 
given as " woods and grass grounds." 
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Boletus Raveneui B. & C. 

There is one sheet with seven excellent spedmens, in which 
even the colors are well preserved. Above B. subckromms 
Frost ” is written " B. Ravenelu B. & C. first by publication.” 
Boletus retipes B. & C. 

In a copy of his Catalogue presented to Mr. C. G. Pringle in 
1876, this name is scratched and replaced by B. omatipes, with the 
statement that B. retipes is not a good Vermont species.” See 
remarks under B. edults. 

Boletus robust us Frost. 

Represented by three good plants collected in 1862 in the 
borders of shady woods. A full description accompanies the speci¬ 
mens. On account of Boletus robustus Fries, described earlier from 
Costa Rica, Peck assigned a new name, B. exitnius, to this species. 
Boletus Roxanae Frost. 

Four fair specimens with full description and an outline sketch 
appear on one sheet. Another sheet has four good specimens, 
and still another contains five in fair condition, at least one of which 
is B. castaneus. This same sheet contains also a good specimen 
of the yellow-stemmed variety of B. Roxanae, first reported by Peck 
as B. sulfureus and later changed to var. auricolor. B. multipunctus 
Peck is probably not distinct from B. Roxanae. (Plate 39.) 
Boletus rubeus Frost. 

Frost found this species in deep woods. There are three 
sheets, containing eight good plants and four rather poor ones. 
A study of these various specimens in connection with the de¬ 
scription shows the species to be too near B. bicolor to be regarded 
as distinct. 

Boletus Russellii Frost. 

This handsome species is represented by three excellent large 
plants and five specimens only fairly well preserved. They were 
collected in moist woods in 1862. (Plate 40.) 

Boletus salmonicolor Frost. 

Represented by twelve poor specimens collected in the borders 
of pine woods. This species is apparently synonymous with B. 
luteus. 
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Boletus Satanus Lenz 

This name appears in an annotated copy of the Amherst Cata 
logue in Frost s library It is represented by three sheets con- 
taimng seven fair and three poor specimens none of them distinct 
from B lurtdus 
Boletus scaber Bull 

This exceedingly common speaes is represented by a sheet con 
taimng two good plants and another containing four very poor 
specimens which are both moulded and eaten by insects Some 
of the speamens under ^ verstpellts also probably belong here 
Boletus serotinus Frost 

Represented by two sheets containing ten plants rather poorly 
preserved collected in 1862 on shady grassy ground late in au 
tumn Thedesciiption habitat and late habit as well as the tj pes 
themselves point to B Chntomanus from which this speaes can 
haidly be disbnct 
Boleius sistotrema fries 

The single speamen beanng this name is so very poor that it 
suggests no comment Frost evidently thought he had what Peck 
listed under this name in the 23d Report which proved to be a 
form of B piperatus with large unequal tubes near the stem 
Boletus sordidus Frost 

Represented by four rather good plants collected on recently 
excavated earth in woods in midsummer 
Boletus spadiceus Schaeff 

Represented by a dozen fair to good speamens all of which 
agree well with B subfomentosus B spadueus probably does 
not occur in America 
Boletus speciosus Frost 

This handsome speaes is well represented by two fine plants 
cut m half and excellently preserved Even the color and surface 
characters of the stem are well shown 
Boletus Spraquei Frost 

Represented by two sheets containing three mature speamens 
and a duster of smaller ones, all well preserved This speaes is 
placed by Professor Peck under his B vermtculosus which is, in 
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turn, only a form of B. luridus. Even if Frost’s species had been 
distinct, the name could not have been retained on account of B. 
Spragun B. & C., published two years previously for B. ptctus 
Peck. 

Boletus strobilaceus Scop. 

This common species is represented by five good plants. 
Frost later changed the generic name to Strobtlomyces, in accord¬ 
ance with Berkeley's classification. 

Boletus subtomentosus L. 

Represented by nine rather poor specimens, some of which 
may be B. chtysenteron. 

Boletus tenuiculus Frost. 

Three poor specimens represent this species, the central one 
apparently quite distinct from the other two. The description, 
also, is very brief, leaving the identity of the species in doubt, 
unless better authentic specimens exist elsewhere. 

Boletus unicolor Frost. 

This species was published by Peck in 1889 from manuscript 
only. Frost’s collection contains a single sheet with five poor 
plants, which add little to the description. 

Boletus versipellis Fries. 

Represented by six good plants and four that are only fair. 
They may be only a reddish brown form of B, scaber. 

Boletus viridarius Frost. 

This species, not distinct from B, Clintonianus, was collected 
on grass plats in October and November. It is represented by a 
sheet with seven poor specimens and a piece of cardboard contain¬ 
ing six good ones. 

Boletus viscosus Frost. 

The collection contains twenty-one plants, all rather poor, col¬ 
lected in pine or fir woods in autumn. They are all alike, with 
very short stem, well deserving the name B. brevipes, assigned 
them by Peck in the 38th Report, although probably only a form 
of B. granulatus. The name B. viscosus was untenable, having 
alre^y been used by Ventun. 
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Unpubushed species 
Boletus aureobrunneus Fiost 

Two sheets, with three good specimens, represent this species, 
which IS synonymous with B ornahpes Peck 
Boletus canus Frost 

Represented by two sheets, with three good plants and two 
poor ones They are probably B edulis 
Boletus diffractus Frost 

Represented by two poor plants cut in half and hardly worth 
studying It is apparently near B buolor 
Boletus Farlowi Frost 

Three sheets containing seven good specimens and two very 
poor ones, represent this species which is hardly distinct from B 
edults 

Boletus flavo aureus Fiost 

Collected in nch woods in August and September 1867, and 
represented by five good plants and six that are only fair On the 
type sheet is wiitten, B affims Peck by 6rst publication 
Boletus glutinipes Frost 

Represented by three good plants collected in moist woods in 
1863 On the sheet is a good descnption, and the words, “ aur- 
tsporus Peck by first publication ” 

Boletus graminicola Frost 

Three good specimens, collected on grassy ground in October, 
represent this speaes, which can hardly be distinct from B Clin- 
tomanus The specific name first selected by Frost was "gram- 
tms, ’ which was not in good form, and he soon changed it to 
graminicola ” 

Boletus interruptus Frost 

The collection contains three very poor plants of this speaes, 
which would hardly repay study, espeaally as I find no descnpbon 
Boletus lenticularis Frost 

Represented by fifteen good plants, collected dunng Septem¬ 
ber and October on excavated earth in woods, accompamed by a 
full descnption 1 see no distinction between this speaes and B 
subtomtntosMi 
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Boletus Murraii Frost 

Represented by three sheets, containing five good plants and 
one poor one, all of which Frost refers to “ B. pictus Peck by first 
publication.’’ The following footnote under B. pictus in his Cata¬ 
logue of Boleti explains the change of name : 

“ This species was discovered several years since by the late 
Mr. Dennis Murray, of Roxbury, Mass., and named Boletus 
Murraii, B. & C. (C. J. Sprague’s MSS.). Under this name I have 
distributed it. Recently it has been published in the “ Grevillea,” 
a London periodical, as Boletus Spragueii, B. & C. Mr. Peck, of 
the New York Botanical Survey, several months before this latter, 
published it as Boletus pictus Peck; therefore his name has the 
priority.” 

Boletus paludosus Frost. 

Seven good plants and two small poor ones, all collected in 
marshy woods, represent this species. Both the specimens and 
the description point to B. chrysenteron, from which it can hardly 
be distinct 

Boletus rubripes Frost. 

Two sheets containing four fair to poor specimens collected in 
pine woods are to be found in the collection. The poor speci¬ 
mens and brief description hardly warrant a guess as to its identity, 
although there is a resemblance to B. Pecku in some of the speci¬ 
mens. 

Boletus subchroheus Frost. 

The sheet bearing this name contains seven excellent plants 
collected in moist woods late in autumn, accompanied by a full 
description. On another sheet this name was changed to B. 
Ravenelu B.C., already published for this species. 

Boletus subreticulatus Frost. 

Only one plant is to be found in the collection and this is 
glued to the sheet with the sur&ce down, and what remains is 
badly moulded. The description implies a relationship to B. 
ckrysenteroH or B. subtomentosvs. 

Boletus vinaceus Frost. 

Represented by eight poor moulded plants and a full descrip¬ 
tion.* Frost rders them to “ B. gracilis Peck by first publication.” 

Vnr Yo*k Botanicai. Gakden. 



Some North Dakota Hypocreales 

FkbdJ SeAvkr 

For some time past the writer has been engaged in the prep¬ 
aration of a monograph of the North American Hypocreales and the 
year spent in North Dakota, in the employ of the North Dakota 
Agricultural College, afforded a fair opportunity for the study of 
the various species of this order in that particular locality. While 
the work on the local fungi of that state was not limited to the 
order treated here, an especial effort was made to accumulate as 
much material of this order as possible All of the species reported 
here were collected in the summer and autumn of 1907 and the 
spnngof 1908. Most of the material was collected near Faigo, in 
the extreme eastern part of the state, but several speamens were ob¬ 
tained at Hawk's Nest, a low range of hills near the central part of 
the state, the ravines of which are shaded by a considerable growth 
of forest trees, 

Noith Dakota, being essentially a prairie state and having its 
timbered regions limited to nairow belts along the nvers, lakes, and 
ravines in mountainous distncts, does not afford the most favor¬ 
able conditions for the growth of those forms of fungi which thrive 
best in moist shaded places. But notwithstanding the unfavorable 
conditions, the season spent m work on the fungus flora of this 
state was rewarded with a surprisingly large number of the sapro¬ 
phytic forms, while parasitic fungi which occur in more open 
regions were found to be most abundant. 

The order Hypocreales is represented by approximately two 
hundred species in the whole of North America, and it would not 
be expected that a large number of species of a single order of this 
size would be collected in a given locality during one season. 
The list is published at this time, not on account of the large 
number collected, but to add to the knowledge of the distribution 
of this order in North America, and since there is little published 
work on the fungi of North Dakota, it is hoped the list will be of 
interest to some. ' 
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Of the twenty species reported here one at least deserves espe¬ 
cial mention. Nectna tuberctdanformis (Rehm) Winter was col¬ 
lected in the autumn of 1907 on herbaceous stems and one speci¬ 
men was found in full fruit on the bark of a dead branch. No 
specimen of this species had previously been seen in the collection 
of North American Hypocreales examined and up to the present 
time no record of it from North America has been seen. During 
the spring of 1908 a quantity of the material was collected on dead 
stems of nettle, on which host the species has been reported in 
Europe. The speaes, while a true stromadc Nectria, is specifi¬ 
cally very distinct from any of the other forms of the genus that 
have been examined. The stroma is tubercular, very distinct in 
outline, and rounded or more often elongated. The perithecia are 
small and instead of being cespitose on the stroma so as to cover 
it almost completely, as is usually the case, they arc entirely super¬ 
ficial and distributed over its surface, being often scattered but 
occasionally crowded. The species is of interest not only on ac¬ 
count of its distribution but for its peculiar specific characters. 

The identification of the species recorded here has been facili¬ 
tated by access to the collections of the New York Botanical 
Garden, with its numerous types, as well as by the types that 
have been received from individuals during the course of the work 
on the order. 


Penlheat free on the substratum, or entirely superficial on a sessile 

Pentfaecia dark blue with transmitted light (nearly black to 
the naked eye), spores with 3 or mote septa. 

Pentbeda normally bright colored, of some shade of red, 
yellow, or brown (often becoming dork with age). 

Spores 2-oelled. 

Spores mnnform. 

Perithecia more or less immersed in a common matrix, rnrying 
from a cottony subiculum to a disdnct fleshy stroma. 

Matrix consisting of a cottony subiculnm in which the pen- 
theda are seated, usually growing on other fungi; spores 
fusiform. 

Matiu coDsistiog of a distinct fleshy stroma, sessile or ered; 
spores filiform or subglobose. 

Asd l6>spored (by the breaking of each spore into 
two); spores sul^lobose; stroma sessile (rery rarely 
erect). 

Asd S-spored; spores filiform, nearly u long os the 
oscns; stroma erect (rery rarely subsessile). 


stroma. 

I. Gibbuiella. 


II. Nectria. 

III. Pleonectria 


IV. Hyfomyces. 


V. Hyfoceea. 
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Stroma ipringing from a aderodom formed in 
the OTariea of planti. VI. Ciavickps. 

Stroma ipnnging from the bodies of dead insects, 
lanrse, or undeigronnd fun|^. VII Cordycxfs. 

1. Gibberella 

Gibberella pulicaris (Fries) Sacc. Very common on old 
corn-stalks about Fargo. This fungus is reported to have as its 
conidial phase species of Fusanum. The mature fruit appears on 
dead materials and its connection with a Fusanum suggests a pos¬ 
sibility of Its association with plant diseases. The life-history of 
this plant should be more carefully studied. 

II. Nectria 

a. Perithecia solitary and free on substratum. 

Nectria Pe/iza (Tode) Fries. This is one of the most com¬ 
mon of the non-stromatic forms of Nectna and occurs on various 
kinds of dead materials. It is perhaps most common on decayed 
wood but is often found on old fungi and one very good specimen 
was collected in North Dakota on a piece of old burlap sacking. 
The species is characterized by the rather large nearly globose 
perithecia which collapse when dried so as to resemble a small 
Pezisa, for which the species has often been mistaken. The 
spores also are chaiactenstic, being broadly elliptical and non-con- 
stricted. Various collections were made at Fargo and Hawk’s 
Nest. 

Nectria episphaeria (Tode) Fries. On various kinds of 
sphaeriaceous fungi. The spedes is distinguished from Nectria 
sanguinea Bolton by its occurrence in this kind of a habitat. The 
forms occurring on fungi show a strong tendency to collapse from 
the two opposite sides, which tendency, although less common, 
is not entirely lacking in young specimens of Nectna sangtanea 
Bolton. It is thought doubtful if the two are spedfically distinct. 
Both are characterized by the blood-red color of the perithecia. 

b, Perithecia borne on a stroma, often cespitose. 

Nectria coccinea (Pers.) Fries. Several spedmens on dead 
teuichea in woods near Fargo. The spedes is distinguished by 
the scarlet-red perithecia, borne in dusters on a yellowish stroma. 
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Nectria purpurea (L.) Wilson & Seaver. 

Ntctria cinnabarina (Tode) Fries. 

On dead branches of various kinds of trees and shrubs. The 
mature fruit of this plant occurs on dead branches and usually in 
great abundance, but its conidial phase is reported to be parasitic. 
The species is recognized by the rough peritheda, which vary in 
color from rather bright cinnabar-red to dull brownish black and 
are borne in dense clusters on a tubercular stroma. 

Nectria verrucosa (Schwein.) Sacc. On dead branches in 
woods near Fargo. The peritheda and spores of this species are 
identical with those of the preceding. The species is distinguished 
by the fact that the stroma is depressed, never rising above the 
surface of the bark, while in the preceding it is tubercular and veiy 
prominent. 

Nectria TUBERCULARiFORMis(Rehm) Winter; Rabenh. Krypt. 
Flora I*: n8, 119. 1887. 

Hypocrea tubercularrformis Rehm, Ber. Naturh. Ver. 

Augsburg a6: 106. 1881. 

Exsicc : Rehm, Ascom. 4.35, 6/p. 

Other spedmens examined : N. Dakota, Seaver, various col¬ 
lections. 

Habitat: Herbaceous stems (especially C/rtica sp.), bark, and 
dung. 

Stroma tubercular, rounded or more usually elongated, nearly 
smooth or in dried spedmens often longitudinally striated, pinkish 
or rose-colored, becoming dull red with age. 

Perithecia superficial, solitaiy or more or less crowded, small, 
averaging about 200 p in diameter, smooth or nearly so, globose 
with a rather prominent ostiolum, delicately rose-colored, becom¬ 
ing slightly collapsed from above when dry; asci clavate, 8- 
spored, about 40-50 p x 6-7 ft ; spores i - or 2-seriate, mostly 2-se- 
riate above and i-senate ^low, usually a little broader above, 
fusoid, and a little constricted at the septum, with two or more 
small oil-drops in each cell, 8-11 ^ X 3 ^/«. 

The conidial phase is often very abundant but the mature fruit 
is less common. 

III. Fleonectria 

Pleonectria berolinensis Sacc. On dead branches of red 
currant in the Agricultural College Gardens and also on branches 
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of wild black currant in woods near Fargo. Very destructive to 
currants in cultivation. In external appearance the plants of this 
species very closely resemble those of Nectrta purpurea (L.) W. 
& S. but the species is very distinct in the spore characters. The 
spores instead of being 2-celled are divided both longitudinally 
and transversely into numerous cells. 

IV. Hypomyces 

Hypomyces aurantius (Pers ) Fuckel. On decaying fungi of 
various kinds Various collections, Fargo and Hawk’s Nest. 
The fungus presents to the naked eye a rusty red appearance due 
to the cottony stroma, which spreads over the substratum often 
for several inches. Closer examination will show the orange- 
colored penthecia scattered over the stroma The speaes is 
rather common. 

Hypomyces lactifluorum (Schwein) Tul. 

Hypomyces purpureus Peck. 

On some agaric in woods near Fargo. The stroma of this 
plant, which entirely covers the hymemum of the host infected, 
presents an orange-yellow color. Scattered over the orange sur¬ 
face are the penthecia, which are nearly immersed, with necks pro¬ 
truding. As the plants of the host decay, they become purple, 
which accounts for the specific name of the synonym given above. 
The species was found to be abundant in one locality. 

Hypomyces ochraceos (Pers.) Tul. On some aganc in same 
locality as preceding The plants differ from the preceding by 
the fact that the stroma is almost entirely white when fresh, be¬ 
coming yellowish as it dries. There is also a marked difference 
in the spores. 

Hypomyces polyporinus Peck. On old plants of Cortolusversi¬ 
color, in woods near Fargo. The plants of this species occur on the 
under surface of the host and would scarcely be seen except by 
accident or special search. Characterized by the amber color of 
the perithecia and the habitat as well as by spore characters. 
Found in considerable abundance. I am indebted to Professor 
C> H. Peck for an authentic spedmen of this spedes for comparison. 

Hypomyces rosellus (Albert & Schwein.) Tul. Several col¬ 
lections on the under side of rotten logs in woods near Fargo. 
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The species is well marked by the delicate rose color of the sub- 
iculum and perithecta as well as by spore characters. 

V. Hypocrea 

Hypocrea citrina (Pers.) Fries. On dead limbs of basswood, 
especially where the outer bark has been removed. Plants form 
a bright lemon-yellow stroma, often several inches in extent on 
the substratum. The. peritheda are seen as little dots over the 
surface of the stroma. The plants resemble those of the preceding 
genus but are readily distinguished by the spore characters. Con¬ 
siderable quantity of this material has been collected but always 
on the same host 

Hypocrea patella Peck. The stroma in this species is very 
small as compared with the preceding and not so bright-colored. 
In the spedmens of this species collected, it seems to show a ten¬ 
dency to grow on old sphaeriaceous fungi. . This has been com¬ 
pared with spedmens identified by Professor Peck. 

Hypocrea Richardsoni Berk. & Mont. Very common on 
limbs of Popultis tremuloides in woods near Fargo. No peritheda 
have been seen in any of the speamens which have been examined. 
Although in external appearance the plants resemble a Hypocrea, 
it is doubtful if they rightfully belong to this genus. 

Hypocrea rufa (Pers.) Fries. The specimens which were 
collected in Fargo were small and not fair examples of this species, 
but they seem to belong here. 

VI. Cordyceps 

CoRDYCEPs MiLiTARis (L.) Link. 

Isaria farinosa Fries. 

On larvae of insects in Fargo woods. Only the conidial phase 
of this plant was collected in North Dakota but that occurred in 
considerable abundance and doubtless the mature fruit would have 
appeared at the proper season. The conidial phase is character¬ 
ized by the snow-white feather-like growth, with its yellowish stem 
which springs from larvae that are buried under leaves and soil. 

Cordyceps pistillariaeformis Berk. & Broome. On scale- 
insects on branches of Xanthoxylum amtruanum in woods about 
Fargo. The plants of this spedes colle<^ do not show mature 
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asd and spores but otherwise correspond well with other specimens 
of this species that have been examined. 

VII. Claviceps 

Claviceps purpurea (Fries) Tul. The speCies was collected 
by the writer on several hosts including BrotnUts^ Agropyron, and 
cultivated rye, in the Agricultural College grounds. The fungus 
is a parasite and besides causing some reduction in the crop is also 
the cause of a characteristic disease among cattle. It is used as 
an official drug under the name of ergot. 

Nkw York Botanical Garofn 




Notes on Rosaceae—I 


Pfr Axbl Rydbero 

The author has thought it advisable to publish a series of 
notes on this family, supplementary to his monograph in the 
North American Flora, vol. 22, beginning on page 239 The 
reasons for so doing, are : 

1. The plan of the North American Flora does not allow 
many critical notes and explanations, and many facts worthy of 
presentation must necessarily be omitted on account of lack of 
space. 

2. It is not always evident from the synonymy alone, why a 
certain name should be adopted in preference to another. 

3. It is often desirable to present the author’s reasons for his 
limitation of genera and species. 

4 In the North American Flora, only the types of new species 
are given. It is often desirable to cite some more specimens, 
which would help in identification of these species, when the types 
are not accessible. 

Opulasier Medic. 

There may be some doubt as to whether this genus was 
properly published. The original publication consists only of 
ating Spiraea opuhfolta L. as a synonym of Opulaster buUatus 
Medic. Icotorus Raf., Epicostorus Raf, and Physocarpa Raf., were 
published in about the same way. The only name for the genus, 
which was accompanied by an adequate descnption, was Physo- 
carpus Maxim.; but this, as well as Physocarpa Raf., is invalidated 
by the older Physocarpon Necker,* and Physocarpum Bercht. & 
Presl,t which both have Latin diagnoses. Under the latter, there 
are also two species named and described. There is, therefore, 
no alternative left but the retaining of Opulaster 2a the name of the 
genus, unless the making of a new name is preferred. 


* Elan. Bot a 1164. 1790. 
t Rottl. I; Ranottc, 14. 1833, 
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In the North American Flora, thirteen species of OpulasterBtB 
admitted. Of these, nine are previously known species, while four 
are proposed as new. Of the more recently described species, 
Physocarpus michigantnsis Daniels, and P. missouriensis Daniels, 
were placed as synonyms under O. opulifolius and O. intermecUvs, 
respectively. The only distinctive character given by Daniels is 
the pubescence, which is said to consist of stellate hairs in his two 
new species; while the two older species should have glabrous 
leaves or pubescent ones with simple hairs. In none of the species 
of this genus are the hairs normally simple; only occasionally 
simple hairs are found. While in O. opulifolius the leaves are 
usually glabrous or nearly so, they are in O. intermedius usually 
quite pubescent, and the hairs commonly branched. If the 
amount of pubescence should be regarded as a distinctive specific 
character in Opulaster, then Spiraea nbifolia Nutt., or Neillia 
opultfolia tnulHflora Durand, should be regarded as a distinct 
species from 0 . captlalus, and O. pubescens Rydb, from 0 . mal- 
vaceus (Greene) Kuntze. 

Spiraea nbifolia Nutt, the more glabrate form of 0 . capitatus, 
has often been confused with 0 . opulifolius, and it is this form 
that has caused the error of including the Pacific coast in the 
range of 0 . opulifolius, which is confined to the Alleghanian region. 
The amount of pubescence is indeed of very little value, and the 
only reliable characters by which to distinguish the eastern species 
from its western ally are the long caruncle in the former and the 
different shapes of the leaves, especially those of the sterile shoots. 

As stated above, O. pubescens Rydb. is reduced to a synonym 
of O. malvaceus. 0 . Ramaleyi A. Nelson is made a synonym of 
O. intermedius, while in my Flora of Colorado it was regarded as 
the same as O. bracteaius Rydb. The first specimen cited by Nel¬ 
son belongs to 0 . bracteaius, but it does not agree with the 
description of the catpels. All the other specimens dted agree 
with said description, and these belong to O. intermedius. 0 . 
Ramaleyi should therefore be regarded as the same as that species. 

The four new species described are: O. australis, related to 0 . 
opulifolius0. capitatus: 0. cordatus, related to 0 . intermedius: 
O. tUcAamensis, related to O. stellatus ; and 0 . HapemanU, related 
to O. moHogynus. 
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% ' 0 . austrabs resembles a small O. opultfolius, but it has the short 
caruncle of the western O. capitatus. Its carpels are only about 
half the size of those of either of the two speaes mentioned. 
Spiraea carolimana, mentioned in Marshall’s Arbustum, may 
belong here, but that species was evidently never published. To 
O. australis belong, beside the type given, the following specimens : 

North Carolina: Craggy Mountain, July 8 and Sept. 8, 1897, 
Bikmore Herbarium 1282 b. 

Viiginia: Summit, Stony Man Mountain, Aug. 13, 1901, 
E. S. & Mrs. Steele 170; Peaks of Otter, June 6, 1890, A. 
Brown, T. Hogg, &c. 

In the herbarium of the New York Botanical Garden there is 
a specimen, received from the herbarium of P. V. LeRoy, and ac¬ 
cording to the label collected in Mexico by Vischer, in 1838, 
This has even smaller flowers than 0 . australis. As Opulaster is 
otherwise unknown from Mexico, there was probably a mistake in 
labeling or a misplacement of labels, and the speamen probably 
came from some other place. This specimen was therefore ignored 
when the manuscript for the North American Flora was prepared. 

0 . cordatus is most closely related to O. mtermedius, but the 
two species differ in the form of the leaves and the ranges of the 
two are widely separated. Besides those of the type collection, 
given in the Flora, only the following specimens may be doubt¬ 
fully referred to it: 

California: Portola, July, 1903, Elmer 4B04. 

O. alabamensis is somewhat intermediate between 0 . stellatus 
and 0. intermedius, but differs from both in the shape of the leaves, 
especially those of the sterile shoots. To 0 . alabamensis belong 
the following specimens : 

Alabama: Auburn, Sept, 1900, Lloyd & Earle; April 17, 
1897, Earle & Baker ; July ii, 1896, Earle & Underwood. 

South Carolina: Sandy river bottom, Clemson College, May 
20, 1906, H. D. House 217s; Six Miles Creek, May 19, 1907, 
JjSj- 

0 . Hapemanii might be a hairy form of 0 . monogynus, just as 
0 . opuEfoUus, 0 . intermedius, O. capitatus, and O. malvaeeus have 
strongly pubescent and almost glabrous forms. 0 . Hapematm is, 
however, so unlike O. monogynus in habit that it was thought ad- 
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visable to give it a distinct name. In many respects it rrnrnAtu 
strongly 0, altemans, and the author has entertained the thought 
that it might be a 2-carpellary form of that species. The styles in 
O. Hapemanu are, however, more or less spreading, while in 0 . 
alUmans the style is erect, showing that the latter is related to 0 . 
mahaceus. Besides the type, the following specimens may be re¬ 
ferred to O. Hapetuamt; 

Wyoming: Hartville, July 20, 1894, Awn Nelson 4.^8. 

The following specimens are referred to O. altemans: 

Utah: Provo, Wahsatch Mountains, June 16, 1902, Gooddtng 
1159; Stansbury’s Island, June 26, 1850, Stansbury. 

Nevada: East Humboldt Mountains, 5 '. Watson. 

Mr. A. A. Heller adopted the name O. pauctfiorus for 0 , 
malvaceus. It is true that the original specimens of Spiraea pastas 
flora Nutt belong to this speaes; but S. pauctflora was never 
properly published, only mentioned as a synonym under S, opult- 
folta pauaflora in Toney and Gray’s Flora. This variety was, 
however, primarily based on S. monogyna Torn, and hence belongs 
rather to 0. monogynus. 

Spiraea 

Spiraea parvtfoha Benth. is a very strange and interesting spe¬ 
cies. Maximowicz referred it to the section (now the genus) 
Petrophytum It is, however, a true Spiraea, notwithstanding 
the racemose inflorescence and the entire leaves. Neither has it 
the depressed habit nor the fruit of Petrophytum. As far as is 
known to me, it has been collected but once. By the courtesy of 
the director of the Kew Gardens, England, the New York Botan¬ 
ical Garden has received an excellent drawing of the type and 
;some fragments of the plant, enough to show its real character. 
Unfortunately, S. parvtfoha Benth. is antedated by S. parvtfolui 
Raf. I therefore took pleasure in naming the plant 5 . Hartwegiana, 
after the discoverer. 

The species which appeared in the North American Flora 
under the name S. Stevent has had a peculiar history. The older 
botanists referred it to 5 . chamaedryfolta L., a species with the 
Sowers in simple corymbs, instead vH in flat-topped panicles. Later, 
it was referred, together with 5 . corymiosa, j. huida, S. spltndens, 
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u|||j|K^ densijlora, to the Siberian 5 . betuhfolta. Dr. E. L. Greene 
Karently was the first one to point out that the Alaskan species 
oifiered from all the other North American relatives in having 
Jfcflexed sepals. As this is a character found in the original 6'. 
fitiulrfolia he removed from that spedes all but the Alaskan plant. 
The latter, however, difiers considerably from Pallas’s figure of 
S. betultfolta, and also from Sibenan spedmens of the same in the 
Torrey Herbarium. After some search among the literature on 
the genus, I found that the Alaskan plant had been desenbed by 
C K. Schneider That S. Stevem is distinct from S. betultfoba, is 
evident There may be some doubt, however, whether it is spe- 
dfically distinct from S Beauverduzna of which Schneider made it 
S variety. I have seen no specimens of S. Beauverdtana, but 
fiRMH the characters given by Schndder, it seems distinct enough. 

It is strange that the oldest specific name and publication of 
the beautiful little shrub of the mountains of California and Ore¬ 
gon, usually known as 5 arbuscula, should have been overlooked 
so generally. Only in a single one of the later German works on 
woody plants is the name menboned, and sbll, S, spUndens Bau¬ 
mann was amply published 

To 5 . Helleri, I refer, besides the type, the following specimens: 

California: Summit, Central Pacific Railroad, July, 1877, 
H. Edwards. 

S.japomca is occasionally found escaped from cultivation. I 
have seen the following specimens: 

Pennsylvania: Point Pleasant, July ii, 1898, C. D. Fretz; 
Liberty, September i, 1906,/. K. Small 

S. saltcrfolta is not found native on this continent What has 
gone under that name, is partly 5 ". lahfolta, and partly 5 . alba. 
The former is distinguished by its broad, obovate or oblanceolate 
leaves and almost glabrous inflorescence. When the flowers first 
open, they are usually more or less pinkish ; but in age they be¬ 
come white. Even in “ Gray’s New hfanual,” 5 . alba is described 
as 51 saltcrfoha. The two resemble each other in the narrower 
leaves and the pubescent inflorescence, but differ in the flowers, 
which in 5. alba are white instead of deep pink, and in the leaves, 
which are broader above instead of below or at the middle. 

In Canada and northern New England and New York there 
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is a form of S. lattfolia, growing in rocky places, espedally^(Jj^l|^ 
streams, with short broad leaves, rounded at the apex and C0iafi|i||^ 
toothed. It is also much lower than the ordinary 5 . and 

the stems usually die back each year to near the base. This Was 
described as 5 . obovata by Rafinesque. Usually it is very unlike 
the ordinary S. lattfolta, but intermediate forms are not itdrt- 
quent. This form needs more field study. 

In the North America Flora, there are five new species pro¬ 
posed. These, together with 5 . pyramtdata, the author is inclined 
to regard as hybrids, except 5 . Helleri. Hybrids are not uncom¬ 
mon in the genus Spiraea. S. NobUana was described by J. D. 
Hooker from a plant raised in a California nursery. It is supposed 
to be a hybrid between 5 . Douglastt and 5 . salieifolia. As otie 
of the supposed parents is a native of North America and the other 
is occasionally found spontaneously, and as the plant originated 
in America apparently without the help of man, it might have been 
included in the North American Flora, but it was excluded there¬ 
from, like all other garden plants. The native species of probable 
hybrid origin and their probable parents are as follows : 

S. rosea/a S. Mensusit x denstflora. 

S. subvtllosa s: S. Douglasu x denstflora. 

S. tomentulosa =■ .S. Douglasu x lucida. 

S. pyramtdata =■ S. Menziesit X lucida. 

S. subcanescens 5 . tomentosa x alba. 

Spiraea tomentulosa, and 5 . subianescens are known only from 
the type locality. S. subvillosa has been collected also at the 
following station: 

Oregon: Hood River, Cascade Mountains, Aug. i, 1894, F. 
E. Uoyd. 

S. roseata has been collected at the following locality: 

Idaho: Near Cooper’s, July 20, 1892, Isabel Mtdford. 

Petrophytum and Kelseya 

It is gratifying to the author, that C. K. Schneider,* a rather 
conservative dendrologist, has independently raised these to generic 
rank. The genera are related to Spiraea, but are distinguished 
by the peculiar habit and by the structure of their fruits. To 

* Haadb. Lanbh. x : 484, 485. 190}. 



Rtoberg: Notes on Rosaceae 


541 


BHtgyma, or Luetkea, as was done by S. Wat- 
L. Greene, is rather indefensible; and it is 
A. A. Heller, who recognized Petrophytum caespttosutn 
asd ^fdatior as representing a distinct genus, should transfei the 
1 Sptrata ctnerascens to Luetkea. In the Flora are 
1 five species of Petrophytum. Of these one, viz, P. 
m, is proposed as new. It is known only from the type 
' Kelsey a is monotypic 


, Lueikea 

Ik it dpubtful which of the two names, Luetka or Enogy nta, 
it 1tt»i older. Otto Kuntze, when adopting Luetkea instead of 
EHogyma, claimed that the former was published in 1831 and the 
latter inrtSjJ. It is most probable that they were both pub- 
lishedw 1832. The part of the Memoirs of the Academy of St. 
PMettburg in which Bongaid’s paper on the vegetation of Sitka 
war published, appeared in August, 1832. Whether any sepa- 
ijatBS were distributed before that time we can not ascertain 
Brmgynia was published in 1832, apparently in the later part of 
the yoBT, but the exact date is unknown. For that leason I did 
not change the now accepted name of the genus. 

The generic name was originally spelled Lutkea. As the 
Geman ti is not found in Latin, it is usually replaced by ue. 
LuiKtea is therefore preferable to Lutkea. 

Aruncus 

The plants of this genus native to the eastern United States 
hare invariably much smaller fruit than the European plants. 
'Ike plant common in the Alleghanies has thinner, more glossy 
Haves and rather thick fruit It is Aruncus sytvestns amencanus 
af Maximovicz, but unfortunately the synonym. Spiraea Aruncus 
emericana Pers., from which Maximovicz adopted the name, is 
veiy doubtful. It may belong, as well as all the synonyms under 
A, allegkanensis, except the last, to Asttlbe instead of Aruncus. 
Hedoe a new name was proposed. 

The Aruncus of the Mississippi valley has rather thick, densely 
pubescent leaves and more slender fruit. It was described under 
tile name of A. pubescens. 
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The plant of northwestern North America is mich closer to 
the European Aruncus Aruncus, and differs practica% cyaly jn the 
long-acuminate leaflets. If any of the American spt6t§^Amietts 
should be reduced to the Old World spedes, it should be A. 
acumnatus. A. Aruncus is common in cultivation tad rarely 
escaped. 

To these four species is to be added an East Sibeifin species 
A. kamchaHcus, which has been collected on the most 
westerly of the Aleutian Islands. 

New Yokk BorAMicAL Garden 



Studhv hr Nirtli Peronosporales— IV. Host index 

Gsrt W*ST Wilson 

The peeaniit heat tadoi oC the North Atnencan species of the 
order PcfOMMfnMlee has been prepared with a view of bringing to 
gether in a convenient fom-fior reference all the published hosts of 
these fungi. The list has been made as complete as possible and 
such cross references as feislitate its use are given, while care 
has been taken not to ove rfaa nd en the index with useless synonyms 
No new hosts are recorded »this index and no attempt is made 
to unravel tallies of ^nonymy or specific limitations, but the 
mdex represents as c om pletely as possible our present knowledge 
of the host distnbtttioB of Ae commonly recognized American 
speaes of the order 


AnOACKAX 
k PDmnucAmmt L. 


Albttg* TmMhMUu G. W Wnwn 



f ^rnana* maeroipora 

AUmtarum 


Arnana* maerotpora 


Tima uucantba (Robmi) Greene 
Aibuio Ltptgont (de Baty) Kuntae 
TiaaA XAtiHA (L) Bntton 

Albugo Ltptgont (de Bary) KunUe 

ALLIONIACEAE 

Aluokia mcAMATA L ace IVtdtba tnear 
nala (L )Kuntze 
AlXIOaiA HYCTAGINEA MicbX 

PoTOHoiporo Oxybopht E & E 
Bouhaavia AxifoeaTUA A Gray 
Albugo plattnni (Spec ) Swingle 
B< 

Albugo phUtnm (Speg ) Swingle 
BonHAAVu xaxcTA L 

Albugo platontu (Speg ) Swingle 
BoaauAAViA biuuta WiUd 

Albugo platontu (Speg ) Swingle 
Boiehaavia pamiculata Rich 

Albugo platontu (Speg ) Swingle 
Bouhaavia Sohoeae Roae 

Albugo platontu (Speg } Swingle 
Boeehaavia aricATA Cboiay 

Albugo platontu (Speg ) Swingle 
Bouhaavia vibcoea Lag & Rodr 
Albugo platontu (Speg ) Swingle 
Boeehaavia Xahti S Wata 

Albugo platontu (Speg ) Swingle. 
OzTEAPHua HTCTAOiiraua Sweet aee Attt 
nta nyetagtnoa Mlchx 
Wedeua ihcaehata (L ) KnntEe. 

Albugo platontu (Speg ) Swingle 
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AUARANTHACEAE 

ACXIIM CAHXitBIMA L 

Albugo BltH (Biv.) Kuntie. 

Aoida TAXAUlClHA (Nutt) Wllld. 

Albugo Bliti (Bit.) Ktintxe. 

ACHIDA TAMAKMCINA TUaUCULATA (Moq.) 
mine A Bray. 

Albugo BlU\ (Biv.) Kuntze. 

Achida TUBzacvuTA Moq ; aee A. lama- 
ructua tubtrculala (Moq) UUne A 
Bray 

.\llAa\NTUUS ALlUt h , tot A gToecioous 1. 
Ajcababtbui BiGnovii UUne A Bray. 

Albugo Bhti (Biv.) Knntze 
Akabakthui blitoiou S. Wata. 

Albugo Bhti (Biv ) Kuntze 
Amabaktbdi CBiozotTACBvt L.; Bec A. 
hybndut ll 

Amabamthdi aitpvt (Leip. A Thev.) 
Braun. 

Albugo Blui (Biv ) Kuntze 
AmABABTHDI SMABCIItATlM Salzm. 

Albugo BliH (Biv.) Kuntze 
AmABANTBUI GKAKCIZANS L. 

Albugo Blit* (Biv ) Kuntze. 
Amabaiitbus btbbidvi L. 

Albugo Bhti (Biv ) Kuntze 
AMABABTBUS RVBBIOOI BABteULATOf (L) 

mine A Bray. 

Albugo BlUt (Biv.) Kuntze 
Amababtbvs Palxibi S. Wats. 

Albugo BlUt (Biv ) Kuntze 
AMABAMTaca BAHiciOATUt L., aee A. Ay* 
bndut pmtculotuo (L) mine A 

AxABAiTTBut BmKin.ntra L. 

Albugo Bhti (Biv.) Kuntze. 
Amabahtbub annoaua L. 

Albugo BHti (Biv.) Kuntze. 
Ababahtbub TBiarii L. 

Albugo Blui (Biv.) Kuntze. 
AKABAirrBtrs viBinif L. 

Albugo BHH (Biv ) Kuntze. 
AMABABTBUa ip. 

Albugo BHH (Biv.) Kuntze. 

Clasothbix LABuaiiioiA (Moq) NuttaB. 
Albugo FrooHcbuu G W. Wilaon. 

CtATBULA LAnULACBA ” 

Albugo BHti (Biv ) Kuntze. 

FBOBUCBIA CAMBBITBIf SmalL 

Albugo Prooliehiao a W. Wllann. 
Fboxucbia Flobidana (Nutt) Moq., zee 
P. eampottris SmaU. 

Fbobuchia OBAciua Moq. 

ABntgo ProoHehiao G. W. WBaon. 


AMBROSIACEAE 



AXBBOaiA BanOBTACHTA DC 

Albugo Trogopogouit (DC) 3. F. Gray. 
Rkyootkoeu HalUtdtt (FatL) G. W. 
Wilaon. 

Amo bo i i a mviDA L. 

Albugo Trogopogonii (DC) 3. F. Gray. 
Skyoothoea HahUdti (FarL) G. W. 
WBaon. 

AziBBoaiA ap. 

Albugo Tbagepogonit (DC) 3. F. Gray. 
Bbabbbbia DiacoLoa Nott; aae Coortnoria 
dueelor (Nutt.) Kuntze. 

FBAxazBiA TBBuiBouA A. Gray; aee Ivo 
ombrotioofoUa A. Gray. 

Gabbtbibia acaxthocabpa (Hook.) Britton. 

Albugo Trogopogouit (DC) S. F. Gray. 
Gabbtbbbia DiacoLOB (Nutt) Kuntze. 

Albugo Trogopogouit (DC ) 3. F. Gray. 
IVA AjUBOaiABBottA A Gray. 

Albugo Trogopogouit (DC) 3. F. Ckay, 
IVA aUATA Willd. 

Albugo Trogopogouti (DC) 3. F. Gray. 

IVA XAMTRIIFOLIA Nutt 

Batidiopkoro Ktlltrmouii (E. A H ) G. 
W. Wilaon. 

Rkytotkota HoltttdU (Farl) G W. 
WBaon. 

XaBTBIDM CAIfADBMaa Mill. 

Rkytotkoco HalittdU (FarL) G. W. 
WBaon. 


APIACEAE 

*'UKBBLurxBAB ” gen. et op. ignot 

Rkytotkoco UmbrlUfiroruiu (Caapary) 
a W. WBaon. 

ARACEAB 

Caladiuv CoLOcaaiA (L.) W. F. Wlgiit. 

Ptrouo^oro triekomotu Maiaee. 
CoLOCAZU ABTiBUoauM Schott; aee Cato- 
dtum Colotatiu (L.) W. F. m«ht. 

A8CLEP1ADACEAE 

(ioiioi.oava jaAC»oravu.ua MleliB.| aee 
Vmcttooit^ gtuoeorpot Walt. 
(toBouiBua a uaqa oa ua (L.) R. Br.; aae 
VutetioMieum fhara a uai (L.) Briltan. 
GoBOLOBua ap.; aea Vtucotooieum kktutum 
(Michx.) BriEan. 

ViBCBTOzicuia ooBOMPoa Walt. 

Rkytotkoea GoupPtbi (lagarh.) O. W. 
WBaen. 

VmcBTOZicuif BiaatraBM OOehx.) BtMeat. 
Rkytotkoco GonoloU (Utuh.) 0. W. 
Wilaon. 

ViBCBTOXicuH auBBBoavqa <!•) MNao. 
Rkytotkoco ConeioM tCtasaah.) O. W. 
Wilaon. 

ViBCBTOXicuif ap.; aae f'. UbmAom 
(Mkhx.) Britton. 


Albugo Trogopogouit (DC) 3. F. Gray. 
Rkytetkoeu HalttodU (FarL) G. W. 



Wilson : Studibs in No«th American Peronosporales 646 


BALSAMINACEAE 

lUFATItKI AUUA MnU. 

Khatotktca oMncmm (Schrot.) G. W. 
WUaon. 

iMMTmri UKOBA Waft. 

Rhymthtea obiuetni (Sdirot) G. W. 

Wnmi. 

llWATaHt rvLVA Nutt; leel. bifcra WMt 
iKrATim rAuiDANutt; aeel a«f«a Mutl 
IlCVATISM V. 

RkyMihtca ebducttu (SchrSt) G W. 
Wlion. 


BaAtiicA iMTioairoLiA (Weit) O. E. 
Schulti. 

Albugo Candida (Pen.) Roun. 

Braiiica mioua (L.) Koch. * 

Albugo Candida (Pen) Rouaa. 
Ptronotpora parantica (Pen) de Bary. 
BaAiaicA outACEA L. 

Albugo Candida (Pera) Rouu 
Ptronotpora parantica (Pen ) de Bary 
Beauica bativa, see B oltraeta L. 
BaAiaiCA SiMAriETEUK Boiu, lee B or- 
vcntit (L) B S P 


BORAGINACEAE 
CrMooLOsaaK omanALE L. 

I Ptronotpora Cynoglota BorrlU. 
EoiiMOiniMVic Reoowikii cufulatuieA 
Gray; aee Lappula cupulata (A. 
Gray) Rydb. 

EcBtHoanaicou Rbdoweku ocaoEHTAtf 
S Wati , aee Lappula occtdtniatu 
(S. Wata.) Greene. 

Lawuu cdeuiata (A. Gray) Rydb. 

Ptronotpora Echtnotptrmi Swingle. 
LAEfutA noaiiuMDA (Lelun.) Greene. 

Ptronotpora Bclnnotptrml Swingle^ 
LAEfCLA occioEHTAUa (S Wati.) Greene 
Ptronotpora Bclnnoiptrmi Swingle. 
LArrvLA TEXAWA (Seheele) Bntton. 

Ptronotpora Bclunotptrmi Swingle 
Mtoiotis veema Nutt 

Ptronotpora UyotoUdu de Bary. 

BRASSICACEAE 
Abaiii rtncATA S. Wata. 

Albugo Candida (Pen) Rouse. 

Abaiii glabia (L ) Bernb 


Albugo Candida (Pen ) Rouaa. 
Ptronotpora porannca (Pen) de Bary. 
Bubsa Bdrea fajtobjs (L ) Bntton. 

Albugo Candida (Pen) Rouaa. 
Ptronotpora parantica (Pen) de Bary 
Cakilb ameeicaha Nutt, see C. tdintula 
(Bigel.) Hook 

Cakiu edektula (Bigel ) Hook. 

Albugo Candida (Pen) Rousa. 
Omblina MicEOCAErA Andn 

Albugo Candida (Pers ) Rouss. 
Camelina sativa (I.) Crantr, see C ini- 
cTocarpa Andrz 

Oublu Bueba-fastoeis (L) Moench.; 

see Burta Burta pattont (L ) Bntton. 
Caeoamimb bulbosa (Schreb.) BSP. 

Albugo Candida (Pen) Rouaa 
Ptronotpora ^onwutca (Pers ) de Bary. 
Caboaminb hiesuta (L ). 

Ptronotpora parantica (Pen ) de Bary. 
Caboaminb lacihiata Wood, see Bcnloria 
laaniota MuhL 

Caedamihb LDDOViciAitA Hook ; ace Arabit 
wgiiiica (L.) Trel. 

Caboamihb euomeoidea DC : see C buL 


Ptronotpora parantica (Pen) de Bary. 
Ababis Holboblui Hornem. 

Ptronotpora paratiHca (Pan ) de Bary 
Ababib lvbata L. 

Albugo Candida (Pen) Rouas 
Ababib viBanrtcA (L.) TnV 

Albugo Candida (Pen.) Rouss. 

Ababii ap. 

PtrtnotporaptratiUfa (Pen) de Bary. 


(I.)Me)L 

tMiatCA tana (la) Boise., aee Siuapit 
a»a L. 

Bbaskca Asv>i(iaa,(L ) B.S.P. 

Afbnta amAtia (Pen) Rouss. 

PtrtmttpoiotpoiraAaca (Pen) de Bary. 

BBASSIGA GAlaifSTElS L. 

A^mdo Candida (Pen.) Rouss. 
PtronotpfTa parantica (Pen) de Bary 


Albugo Candida (Pen.) Rouss. 
DBHTABIA nBTEBOFBYLLA Nutt 

Ptronotpora parantica (Pen) da Bary. 
Demtabia lacihiata Mnhl. 

Albugo Candida (Pen.) Rouaa. 
Ptronotpora parantica (Pen) de Bary. 
Dbbtabia maxima Nutt 

Ptronotpora parantica (Pan) de Bary. 



546 Wilson : Studies in North AjMMHMftMiwaaFORAiJS 


Dbmtaua ip. 

Ptronotpora paratUtca (Pen.) de Bary. 
Diaba cabolihiaha Walt. 

Atbuto aatdida (Fen.) Room. 
Ptronotpora paratitica (Fen.) de Baty. 
HBaraaia lUTBonAiAa L. 

Albugo Candida (Pen.) Rouas. 
Ptronotpora poratitica (Pen.) de Baty 
lODABTBDS HBVATirtODB (HJcllX.) Steud. 
Albngo Candida (Pen.) Rouaa. 
Ptronotpora paratuica (Pete.) de Baty. 
Eohioa KABiTiiiA (L.) R. Br. 

Ptronotpora paratUtca (Pen.) de Bary. 
LBriDiuK CAMniTBB (L.) R. Br. 

Albugo Candida (Feta.) Rouaa. 
LBriDiuu DBxaiTLOBiiii Schrad. 

Albugo Candida (Feta.) Rouaa. 
Ptronotpora paratthca (Pen.) de Bary. 
LsriDiUM iNCiavB, error (or Sitymbnnm 
(mcuuih Engelm. 

LariDiUK iKTiBKBDiuii A. Gray: *ee L. 

dtntifiomm Schrad 
Lbtidiuv aATlVUM L. 

Albugo Candida (Pera.) Rouaa. 
Ptronotpora paratitica (Pera ) de Bary 
Lartoioic yiboihicom L. 

Albugo Candida (Pert.) Routt. 
Ptronotpora paratiiiea (Pen.) de Baty. 
Ltrioiux ap. 

Ptronotpora paratitica (Pera.) de Bary. 
(See alto L virginioum L.) 
NAfTOBTiOK; aee Ronpa. 

NBBUA PABICtOATA Detv 

Albugo Candida (Pera ) Route. 
RAPBABUa BATivua L. 

Albugo Candida (Pert.) Rouaa. 
Ptronotpora paratUica (Pera.) de Bary. 
Robipa Abxobacia (L.) A. S. Hitehoodc. 
Albugo Candida (Pera.) Rouaa. 
Ptronotpora paratitica (Pera.) de Bary. 
Robipa ribpida (Dear.) Brittoiu 
Albugo Candida (Pera.) Rouaa. 
Ptronotpora paratitica (Pera.) de Bary. 
Robipa obtuba (Nutt.) Bntton. 

Albugo Candida (Pera.) Rouaa. 
Ptronotpora paratiiiea (Pert.) de Bary. 
Robipa ru-anmu (DO Setter- 
Albugo Candida (Pera.) Rouaa. 
Ptronotpora paratitica (Pera.) de Bary. 
Robipa aBtaiLiPLOBA (Nutt) A. S. Hitch- 
coek. 

Albugo Candida (Pera.) Rouaa. 

Robipa aiauATA (Nutt.) A. S. IDteheodc. 

Albugo Candida (Pera.) Rouaa. 

Robipa Waltubi (EIL) Mohr. 

Albugo candid (Pera.) Rouaa. 
ScROMOOBAJiaB UBiPouvic (Nutt) GreeDC, 
Albugo Candida (Pert.) Rouaa. 

SiaaPia aua L. 

Albugo Candida (Pen.) Routt. 
Ptronotpora paratitica (Pera,) de Bary. 


M-umu Bratileu arututit 



Vtima tpi u u par ui ltieu (Pera.) de Bary. 
SoBHB BasnnniAtiA (Toora.) (heeae. 
Atbugt eam d l d u (Para.) Bouaa. 

tMnA<BagalaO<kaaaB. 
PionmauPatmPunttmmtSaan) da Bary. 
StMna •onuudrA.IMRMk 
iMiWa euudUa CPara.) Bauaa. 
P a w a^ar u /ara j B fa a (Pen.) da Bary. 




lot^mmdhBa 

tttWmiu 


AarSKiaiA ap. 

Ptronotpora Itpiotpt tim d h 4h 
AaiBB NorAB>Aaai.iAX L. ^ 


AaTBB OBLoaaiPouoa Nutt 


ttlAB L. \ 
tntotpora Wnmt 
wot Nutt V 
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Amss Maimmum^RntU. 

BaMUphar* i m ta rrn Rom k Comii. 
Am> V. 

BaMapMmt M » J »ani Rom k Comu. 
lliMRt coura* I. 

HoMMfl (Fart) a W. 

BnwHi CHmuiTBSifonMa Wchz.; lec B. 
tanU (L.) B.S.P. 

Binm coxoM (A. Gray) WieganA 

Rhytottufa HaltUih (FarL) G. W. 
WUmo. 

Bmira ooKRAXA ¥«U< 

Rkysothatm HaUitthi (Fari.) G. W. 
WBaoti. 

Biinaa coaiuiA cox^ A. Gray; aec B. 
fomra (A. Gray) WieganA 


Bandtephera tniotpora Ron ft Cornu. 
EUFATOaiUX AOBBATOIOU L.f. 

Rkyiothtea HaUtedii (FarL) G W. 

Wilion. 

Evpatobiux puaFvuux L. 

Rkytotheca HaUttdn (Farl) a W. 

Wilnn 

GnArHAAiux fuatuudk L. 

Rhytotktca HalittdU (FarL) G. W. 

Wilaon. 

GHAFilAL.IUX IPATHULATUX L. 

Rkytotktea HaUttdn (Farl) G W. 

WUion. 

Hblumthui ahxuur I.. 

Rkytotktea HaUttdn (FarL) G. W. 

Wilaon. 


RkytMktea HaUtdU (FarL) G. W 
Waaan. 

Bioaira LAxna (L.) RS.P. 

Rkyiotkaea HaUttdU (FkrL) a Vi 


CABDCOt Aamstt (L.) Roba. 

Atbuga Tragopagonii (DC) S. F. Gray 

CABOurra uxcaoiATUa L. 

Atbuga TragopagauU (DC) S. F. Gray 

Cabbuos xvneua (Mkln.) Pera. 

Atbuga Tragopagauit (DC) S. F. Gray. 

CABBtrea aBiKoaiaaixos Walt 

Atbuga Tragopagouti (DC) S. F. Gray 

CABBcna nBnoBATva Nutt 

Albugo TVagopogonIt (DC) S. F. Gray 

CiBBTACBEA M. 

Rhytethaea HaUttdU (FarL) G W. 
Wllaoa. 

Ciaaiux Aavsm (L.) Soop.; aaa Carduut 
arvtutit (L.) Roba 

Cmcna abvxbbu (L.) Hook.; aee Carduut 
ormwif (L.) Roba. 

Cxieva xoaaiBOLva Ponh; aee Carduut 
tpiuoaUtlmut WaH. 

Cxicoa UHCBOLASva BoSm.; aee Carduut 
taueoalatut I* 

Cxieos xuTicva (Ukldc.) EU ; aee Car- 
dmtt mutieut (Miclu.) Pera. 

Cxion ap,; aae Carduut mutieut (Hichx.) 


Rkytotktea HaUttdti (Farl) G. W. 
Wilaon. 

Hxliahtbus uiKsuTua Raf. 

Rkytotktea HaUttdn (Farl.) G W. 
Wilaon. 

Hbliaxtbus Habixiliaxi SchraA 

Rkytotktea Hattttdii (FarL) G. W. 

HauAXTann occn>iXTAi.ia RlddeU. 

Rkytotktea HaUttdii (FarL) G W. 
Wilaon. 

HxLiAXTHua aCABXBBixira EIL 

Rkytotktea HaUttdU (FarL) G W. 
Wilaon. 

HxLiAKTBua anuxoana L. 

Rkytotktea HaUttdti (Farl) G. W. 
Wilaon. 

Hbliakthus TBACHBUiroLIUa Mill 

Rkytotktea HaItttdU (FarL) G. W. 
Wilaon. 

Hbuakthus TUBiBosna L. 

Rkytotktea Halatdti (FarL) G. W. 
Wilaon. 


ea«i|[Mim xmaeimu (L.) Baf 
Rkyaatkaeu HaUttdti (FarL) G~W. 
WUxm. 

iiaaMX AMVom (L.) Pera. 

Rttyaathaea HaUttdU (FarL) G. W. 

adttut (L.) Bntton. 

MBWV niLantLBxicna U 
B a iU ti p htra tutatpara Ron k Connu 
IMBM* BAMoaira WlUA 
BaMUphora tutatpara Bon ft Cornu. 


Rkytotktea HaUttdU (FarL) G. W. 
Wilaon. 

(See alao Iva etiiata WniA) 
txrriLox CAXABExax (L.) Britton. 

Battdiopkora tutotpora Roie ft Cotm. 
Madia aAttvA Molina. 

Rkytotktea HaUttdU (FarL) G. W. 
Wilaon. 

Maibicabia xATBiCABioinu (tcaa.) Porter. 

Albugo Tragapogonit (DC) 3. F. Gray. 
Pabtxbxiox ixnoBiroLiux I.. 

Albugo Tragapogonit (DC) S. F. Ciray. 
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Fa>thxhiuj( MMmtt Eggcrt 

Albugo I ragopogonu (DC ) S F Gray 
Rddbickia toloiiu Alt 

BandtopHora ontoiporo Roic A Cornu 
Rtwibckia lacihiata L 

Rkytotkoca HaliUdtt (Fart) G W 
WUaon 

RVDiaCEIA TaiLOlA L 

Rhytothoctt Holtttdn (Fart) G W 
Wilaou 

Snacio Auaaui L 

Albugo 7 ragopogonu (DC ) S F Gray 
(See tlao Sonocta oblaneoolatm Rydb ) 
Snacio Avuua caocaoa A Gray aee £ 
eymbalonoultt Nutt 
Saaacio cviCBAuaioiDia Nutt 

Albugo Tragopogonu (DC ) S P Gray 
Snacio HuaTiAKua Heller 

Albugo Tragopogonu (DC ) S F Gray 
Saaacio lugbhs Rich 

Albugo Tragopogonu (DC ) S F Gray 
Snacio MacDouoalii Heller 

Albugo Tragopogonu (DC ) S F Cray 
Saaacio oaiAHcaoi^Tua Rydb 

Albugo Tragopogonu (DC ) S T Cray 
Saaaao raaiaBciAtis Vatey A Roae 
Albugo Tragopogonu (DC ) S F Gray 
Saaaao SaiaA Hooker 

Albugo Tragopogonu (DC ) S F Gray 
Snacio SataA iHTacairouA A Gray 
Albugo 1 ragopogonu (DC) S T Gray 
Snacio vuLOAais L 

Bremta Lactuea* Regel 
Saaaao ap 

Albugo 7 ragopogonu (DC ) S F Gray 
SiUHiuK iNTaoBirouiiK Miehx 

Rkyiothtea HalBadu (Far)) G W 

Wilton 

SiLFBIUlC LACialATUU L 

Rhytolluea Haltlodu (Farl) G W 

Wilaon 

SiLFniuii aaBFoi-iATUM L 

Rhytolluea Haltltdu (Farl) G W 

Wilaon 


VaaaoaiA BAU>wtini)|||n^ 

Rhytolluea HattmSgSgmH G W 
Wilaon "-a—a— 

VaaaoaiA aoraaoaACnMMfcMBriv 
Rhytolhtca 4V 

VaaiaaiaA aacaaiooMI fCbaf 4^ Ahajr 

Rhytolhtca MiMIIMi V|M.} O W 
Wilaon 

CHSNOeQif,AC|gi« 

Aramu BAtrATA L 

Peronotpora tfuta RabtflA 
Beta vuLOAaia L 

Albugo r ocetdtnlahi G W WUfiin 
BuTUlt CAtlTATUlI L 

Albugo oecidontalu G W WBmu 
CaaaorODioit audk L 

Peronotpora tfuta Rabenli 
CaaaopooiDii AtaoK vnusa (L ) Maq 
Ptrenetpora tfuta R«be^ 
CHaaoaoBiCK HvaUDnii L. 

Ptronotpora tfuta RabanA 
CnaaotoDiuM LanoamUlA tMbsANntt 
Peronotpora tfuta BaAaUk 
CanoaooiuM anaaox )[• 

Albugo oeetdentaUt 6 V Wilton 
CHaaoaoDiux ap 

Peronotpora tfuta Rabcnb 
SriMAC A OUtACaA L. 

Peronotpora tfuta Rabcah 


CICBORIACEAB 
Aooroooa DAaw.ioa (L) Bodtaai 
Brenna Lactueae Regel 
Acoaaait ap 

Brenia Lactucaa BoteL 
CicnoaivK larraiTa L. 

Brenuo Lactucat ReteL 
KaiciA DAanauoa (L) Nim<f ggu AUgft' 
gon Dandilum (L ) Kw^a 
Lactvca Ai.Tiaaii(A( cm* fa* Phktha dri* 


SiLTHiux TaaaaihTBiaAcauK Jacq Lactuca cAaAnnsii L 

Rhytolhtca Haltltdu (Farl) G W SrmM Lactucat RcfM. 

Wilaon Lactuca niaauTA IfuU 

SiUHiux TairoLiATox L Bremto Lactucat ReiaL 

Rhytolhtca Haltltdu (Fart) G W Lactuca laTBoairoiiA B%abt aao A ^f0f- 

Wilaon Irfoha EH 

SouDAoo CAaAsaaaia L Lactuca uucotHAaA A Gray 

Rhytolhtca Haltltdu (Far) > GW coto (Lam) A S Hltcbcocfc 

Wilaon Lactuca LuswiaAaA (Nutt) DC 

SOUMOO Rionauii Frank Brraiia Ltdueat RegeL 

Rhytolhtca HaltUdu (Farl) G W Lactuca ruLCHauA (Furah) DC 

Wilaon Bremia Lactucat RegeL 

SoLiDAOO aieiDiA L Lactuca tAOiTTirouA EU 

Buidiepliani enlotpora Roag It Coma Bremta Lactucat Regel 
SounAOO ap Lactuca batita L ^ 

Bandtaphora enlotpora Rote k Oirnu Bremu Lactueae Regcl 
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Lftcrac* mcMA (Lul) a. S. Hitcheodc. 

BrnnU LtcHttat KefcL 
I^kcroc*, w. 

S nm to tMlneat ReteL 
llnoBiw unjcorsAxvK DC, lec Lae- 
Utem tpUmm (Lnn.) A. S. Hitelicodc. 
Nmaiim Auot (L.) Hook. 

B nm U LsetutM RegeL 
NaMlo* ALnwimra (L.) Hook. 

Bnmio Isetucat RegcL 
PMorAnHBi ALTiniKA L.; ne Nabatut 
attUdmu (L.) Hook. 

So»c»f Am (L.) All. 

Brtmta Lactueat RegeL 
S«gK«tw ip. 

BrtmUt Laetucat Regel. 

TgAMMoog rogurouni L. 

Albugo Tragotogoult (DC ) S E. Gtmy 

CONVOLVULACEAE 
BAtATAg Eouu* (L.) dioliy, lee Ipomoea 
Baiotat (L.) Lam. 

Caloittctiok acouatuu (L.) Houie. 

Albugo Itomoooo-tcmiurauaoiStlb'inin ) 
Svhigje. 

Caititmia S*mrK (L.) R Br , aee Coii- 
vohmlut Soptum U 

CouyovmvM Batatai L , aee Ipomota 
BoMoi (L.) Lain. 

Coivat.Tvi.vi iMCAKVt VaU. 

Albugo lpomooao^a»iuranaoiScbwdj>.y 
Swingle 

CemroLVOLoa XAcaoaaBitA, aee Ipomooa 
puudurata (L ) Meyer. 

ConVOLTVLva Sanw L. 

Albugo Ipomoeao^audunuaolS^wdn.) 
Swingle 

CoaTOLTVLva ap i aee Ipomooa hoioneoa L. 
ConroLTViACnAg, gen. et 9. ignot. 

Albugo lpomooao-pttudurauao(,Sehwan.) 

Swingle 

ITOMOBA BATATAa (L.) Lom. 

Albugo Ipomotao-pouduraHaoiSchwdn.} 
Swingle 

IroMOBA Cabouha (L.) Purdi. 

Albugo Ipomootto-pttudurauool.Sdhwtin.') 
Swingle 

IfolMBA oomcuTATA R. ft S ; aee /. Caro- 


IroKOBA vaxicAiiA A Ciray. 

Swingle 

laoxoBA FAMDOiATA (L.) Meyer. 

Albugo Ipomooao-pttudurmaoiSetaidn.) 
Swingle 

Ipomoea Pea capeab (L ) Roth 

Albugo Ipomooao panduranoolSebcudn ) 
Swingle 

Ipomoea puepueea (L.) Lam. 

Albugo Ipomootto pmdurmao(.Scbyr^ ) 

Ipomoea tamhipolia L , aee Jaequomontia 
tam*tfol\a (L ) Gnaeb. 

Ipomoea teichocaepa Ell 

Albugo Ipomooae pmifKraeM(Scliwein ) 

Ipomoea teiujba L 

Albugo Ipomotao-paudunmaolSchortin ) 

jAcauEMOMTiA TAMEIPOUA (L.) Grlacb. 
Albugo Ipomocoo pandwrimMCSchweln.) 
Swingle 

Qvahocut Qoamoclit (L ) Britton. 

Albugo Ipomooao ^aadwraitoeCScliweln ) 

Qvamocut wLCAEit L., aee 0 Quawoclit 
(L ) Britton 

CUCURBITACEAE 

BavoNopsia iacikioia EarmiocAEPA Naud. 
PioudoperouoiPera eubomit (B. ft C.) 

CiTBOLLVS voLOAEia Scbrad. 

PsoudoporoHospora cuboniu (B. ft C.) 

CoCCIHIA IBDICA Wight ft Am. 

Puudoperouoipora cuboiuU (B. ft C.) 

CucoMia Ahooeia L. 

PtoudopoToHotporo cubotuia (B ft C.) 
Roatow. 

CvcvMia AHouuAToa Forak 

PtoudopoTonoipora eubomit (B. ft C.) 
Roatow. 

CocvMia DiPtACBOt Ebrenb. 

Pooudoporonotpora eubomit (B. ft C.) 


CvcDMia EEiBACEVa; horticaltnral name for 
C. dxptaetut Ebrenb. 

CvcvMia Melo L. 

Ptoudoporonotpora eubomit (B. ft C) 
Roatow. 

CvcoMii oDOBATiaaiMva Moeneb. 

Ptoudoporonotpora eubomit (B. ft O 
Roatow. 


CvcvMta aATiwa I* 

Ptoudoporonotpora eubontU (B. ft C) 
Roatow. 
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CvcmiTA iiAXiKA Dnch Chakaxstci BnximATA (EagMjl^ taall 

Ptndottrvnatpara cub€nsu (B A C ) Ptrcnoifitra BnpktrWa* * 

Roftoir Cbakautcx >iacuiata (L) SauA 

CtJcnuiTA EicuuiiTA S P Gray am C* P*ro»etporo Euphorbia* Fodnlt 
eurbua PtPe L Cbamauycs kdtans (Lac) SmalL 

CoctnuiTA oviniA L Prnuotpora Buplorbiat Pndwl 

Pstudoperouotpora cubnuu (B ft C) Csamautcs uwsita (H B X.) &naU. 
Rottow Ptrouotpora 

Cdcvuita Pxpo L CHAMAxaycB nmujiOLiA 1k0L 

PitudoptroHoipora cubtntu (B ft C) Ptrouotpora BuphorUat MMft 

Roatoir CHAitAaarea iricnMioiA (BncUfti) " 

CocnaBiTA vnaucoiA L see C Pope L Ptrouotpora BupkorbiM 

CucouiTAciAa gen et ap gnot Earaouu ace Chomattyet 

PttudoperoHOtpora eubeutu (B ft C) LorHoaiiA aiuoTA Engelm error tat & 
Reatow firtula Eogclm 


EcHlMocvar a uiata (M c 1« ) T ft G 
lee Mtcraiupilu lobata (Uichx) A 
Gray 


Pttudoptrouotpora cubtutit (B ft C) 

MsLOTHau aCABAA Nand 

Pttudopero lotpora cubtunt (B ft C) 


EvraoaaiA BrnaicirouA A Gray aae 
Chomattyet uutaut (Lag) Small 
EorHoiBiA Paiaui Guaa ace Chamattyc* 
uutaut (Lag ) Small 


HiCBAKraua icujhata (Hnlil) BSP 
aee M lobata (Michx) A Gray 
MictAnnua ubata (Micloc) A Gray 
Pttudoptrouotpora eubtntu (B A C 
Roatov 


FABACEAE 

i AtnAQALDa CAKADtaaia L 

cubtunt (B ft C) Ptrouotpora Trtfohorum dc Bary 
AanAOALua urt r ouvt Hook 

k (Hnlil ) BSP Ptrouotpora Tnfoliorum da Bai7 

ticln) A Gray AariACAi-oa ap 
[icloc) A Gray Ptrouotpora Tnfoherm dm fMtp 

cubtunt (B A C) UtoiCACO aATiVA L 

Ptreuatpora Tnfoliorum de Bary 


Rlytothtca auttraht (Speg) G W PiuaaoLna LOMAToa L 


Wilaon 

IfoUOaOICA BAiaAMIKA L 

Pttudoptrouotpora cubtunt (B ft C) 


Phytophthera Phattoh Tbazter 
PiaoK aATivuM L 

Ptrouotpora Vteia* de Bary 
TairOLivit cabolihiamuii Midnr. 


MoHoanicA Cbabaatia L 

Pttudoptrouotpora cubtunt (B AC) 

Musia acABBxixA Am 

Pttudoptrouotpora cubtunt (B ft C) 

SiCToa AMomATua L 

Rhytothtca auttralu (Speg) G W 
Wilaon 

TaiCBoaAHTRaa AaonixA L 

Pttudoptrouotpora cubtunt (B ft C) 
Roatow 

TucBoeAMTHia cOLVKBiiHA Jacq aee T 

DIPSACEAE 

Ditaacoa aTLVwaia Hnda 
Ptrouotpora Diptaci Tnl 

Euphorbiaceae 

CwAMAgarcg coaoifOLiA (EH) Small 
Ptrouotptra Buphorbiat FocliaL 

dkiHAiaircB OLTnoamKA (Eagdm ) Small 
Ptrouotpora Buphorbiat Foekel 

CrntMtaarcu hibtiila (Encdm.) Small 
Ptrouotpora Buphorbiat PncftcL 


Ptrouotpora Tnfoherum de Bary 
Tairounif ap 

Ptrouotpora Tnfoherum de Baiy 
ViciA AiiaaiCAiiA Mnhl 

Ptrouotpora Vieia* de Bary 
ViciA AKEBicAaA uaEABia S WaU aee 
V hutani (Nutt) Greene 
ViciA Faba L 

Ptrouotpora Vma* de Bary 
ViciA LiBBABia (Nutt) Greene 
Ptrouofpora Vmat de Bary 
ViCIA BATIVA L 

Ptrouotpora Vieia* de Bary 

Ptrouotpora Vieia* de Bary 
rUMARIACI^AE 

BicocouA CABAonaia (GoUie) HiUap 
Ptrouotpora CorydaUi de Bary 
Bicocuua CucuiLABU (L) ICtUap 
Ptrouotpora Cerydaht da Bary 
Bicocoua ap 

Ptrouotpora Corydaht da Bary 
CABKoma Auunt (Wdld) Kuntie 
Ptrouotpora Corydaht da Bary 
CAyvoma manvnma (L) Borck 
Ptrouotpora CorydaHt de Bary 
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iln»n»^*n CorydaHt de Biry. 
OwtMUi: «M CafiuUts. 

rMUi AUUA occiDutTAui Engelm.; 
we CafneUts mmen (Wtlld.) 


Rini (DMDIC iDKLAHDULOsnu Mudm.| 
•te R trUte PelL 
Run Tiitn Ptu 

Rhjiiothgea nbtcola (SchrSt.) G. W. 
Wileon. 


CoinAUf OLAUCA Punh; eee Ctpnoidet 
tmftrvirtiu (L.) Borck 
DieaanAi ew Bicueulta. 

GERANIACEAE 
GBaAnnnc cahouxiaudk L. 

Rhjtoiluca Gtrmu (Pedc) G W 

miaon 

Gbaiiiux diiuctum L, 

Rhyiatiuea CeraHu (Peck) G W. 

Wileon. 

Gwahiuk maculatux L. 

Rhytothtea Cmeti (Peck) G W. 

Vniton. 

GwAirnix Fniiuux Bonn. f. 

Rhytotkeca Gtratui (Peek) G W. 

Vnteaa. 

Gblaiiicx Rioaimomii Fieh & Tiwitr. 

Rhytothtea Geranu (Peck) G W 

WUeoo. 

GnAvnx RoniTunnx L. 

Rhytothtea Gtranu (Peck) G W. 

WUeon. 

GnAKira 4). 

Rhytothtea Gtrann (Peck) G W 

Wllion 

GROSSULABIACEAE 
GwetuiAiiA orTAUCATA (DougL) Covilleft 
Britton. 

Rhytothtea nUcelo (Schr6t.) G. W. 
I^ion. 

Giouuiava oxtacaxthoidu (L.) Mill. 
Rhytothtea nbicola (Sek^) G. W. 
Wileon. ’ 

Gbowulaxia ■oTonnirouA (Hichx.) Corille 
& Britton. 

Rhytothtea nbicola (SehrUt.) G. W. 
Wileon. 

Rinxe AuninroK Micliz.; eee R tnttt 
Pen. 

Snn DiVAucATtix DongL; eee Groinlaria 
(HrarkoM (DongL) Conlle & Bntton.' 
Rnn aAmnioeuK GrAner. 

Rhytothtea ribicola (Sehrot) G. W. 
WUwo. 

Rnn BtnsuAJM Uiebx.; eee Grottularia 
OMyaemathoidtt (L.) MiU. 

Run oxTACAntHoma U; we Grauataria 
atyaeoaihoUtt (L.) UUl. 

Sun noeriATUii L’Hdr.; ew R, ^aaitt- 
Itiwm Gnaer. 

Sun lOTvxsuouux Mlckx.; ew Cfortw- 
hria rottatUftfia (Ulds.) Gorilla 
* Brittoo. 


HYDROPHYLLACXAE 
Htmomyllux MAceorHVLLTjx Nutt. 

PtroHoiporo HydrophyUi Waite. 
HTittorBTi.LUK viaciMicnx L. 

Peronotpora HydrophylU Waite. 

LAMIACEAE 

Agaitachx NirEToiDia (1.) Kuntxe 
Peronotpora Lophantlu Farlow 
AoAiTACHa icaorHULAaiAi-roijA (Willd.) 
Kuntre. 

Peronotpora Lophantht Farlow. 

BeDXOMA UIBPIDA Punh 

Peronotpora Htdeomae K k S 
LaKIUK AXrLXXICAULX L. 

Peronotpora Lamu A Braun 
LorBAMTHoa. ace Atattache 
Saxvia lakcxolata Willd 

Peronotpora Lamt A. Braun. 

UMNANTHACEAE 
FtoiaxEA ptoaxariNAcouxs Willd. 
Peronotpora Flotrkeat Kellena. 

LINACKAF, 

Linux auLCATUK Ridd 

Peronotpora Lmt Sebrot. 

ONAGRACEAE 
Gauxa rAaviFLoxA Dougl 

Peronotpora Arthnnt Farl 
HAxTXAnniA spxcioba (Nutt.) Small. 

Peronotpora Arthnni Farl 
HxoAnxaiux xianuaixxax (Sima) Spach. 

Peronotpora Arthnru Farl. 

OiHOTnxA Biannia L., aec Onagra biennit 
(L ) Scop. 

OXMOTBXIA uciniATA Hill. 

Peronotpora Arthum Farl 
OxKOTHaaA xiswvaiAnais Sima, eee Me- 
tapttrinm mitionrientt Spach. 
OxnoTHxxA aiHuATA L.; ace O. laeialata 
Bill. 

OxHOTHXXA anaoaA Nutt., tee Hartmannia 
tpeetoea (Nutt) Small. 

OanoTHxaA w 

Peronotpora Arthnni Farl 
OHAonA sixania (L.) Scop. 

Peronotpora Arthnni Fari. 

PAPAVERACEAE 
Aaoexoax ixAircxaAt Coulter. 

Ptronetpora arbortteent (Beifc.) de 
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FLANTAGINACEAE PRIHULACEAE 


Flantaqo akistata Michx. 

PmnoipoTa plantaimu Uoderw. 
Plaxtaoo lanceolata L. 

PtroHotpora alia FuckeL 
Flajitago majok L 

Prronotpora aha FudceL 
Plamtaoo rATAQomcA AUBTATA (Mlcfax.) 

A Gray, lee P. orulata Mlcloc. 
Plamtago Rugu.ii Decalme. 

Ptronoipora alia FudceL 
Flaxtago vibgirica L. 

Ptronotpara aUa FucfecI 
PULMTAGO ip. 

PtroHotpora alta Fuckel 

POACEAE 

Cbaetochloa glauca (L.) Scnbn. 

Sckrotpora gramtMuola (Saec ) SchrSt. 

CKABTOCKt.OA ITAUCA (L.) Scrlbn 

ScUrotpora erammuola (Saec.) SchrSt. 
Chartochua viaiuiB (L.) Scnlm. 

Seltroipora gramtntcola (Saec ) SchrSt. 
CBUMAXiAraia, aec ChattoMoa, 

CRU>UI KIZGANB H B.K 

6clerospera Farlomi Gnff. 

IxoauotuB, aec Chatioehloa. 

Sraiia; ace Chatlechha. 

POLEMONIACEAE 

Gn.iA ap. 

Ptronctpora Gtliat E. ft E. 

FBLOX PIVAUCATA L. 

Peronotpora phlogina D & II 

POLY<K)NACEAE 

PaLTOOROIC AVICOIAXR L. 

Ptronotpora Pohto%% Thamen. 
Folvgoxum DuHiToauK I. , aee TMioria 
daoMtontm (L.) Opu 

PoLTGOKtIK Dultnoauil ACAKDXHt (L.) A 
Gray; ace Tioiaria tctHdtHt (L.) 
Small. 

Timiaria nuurroROH (L ) Opir 
Ptronotpora Potygoni ThSmen. 
Timiaria aCAasxHt (L.) StnaU. 

Ptronotpora Polygoni ThStnen. . 

PORTULACACEAE 
Calamdumia MRRZiRaii Hodb 
Ptronotpora Claytoniat Fart 
Clattoria RRrouATA Donn; aea Uontia 
ptrfoUttta (Doan) HoweU. 

ClATTORU TIROIRICA L. 

Ptronotpora Claytoniai FarL 
IIORTIA narouATA (Donn) RoweU. 

Ptrone^ora Ciaytontat FarL 
PoaratACA olrracra L. 

Albngo Portniatat (DC) Koatie. 


AHsaoBACR omciRAua Parah. 

Ptronotpora eondUa FudaL 

SANUNC:ULACEAS 

Arrmorr ActrriuaA Lava.; aee HtpaUca 
acntiloba (Purah) Britton. 

ARRMOMR CARADRXaia L. 

Platmoparo pygmato (Uncer) SehrSL 
Arruorr dicbotoha L.; aee .<4. canaitvik 
L. 

Arruorr moltiritiA Polr, 

Pkumopara pygmata (Unser) SehrSt. 
Arrmorr rrmoroba L., aee /4. tutngnf 

foha I. 

Arrmorr HRRtyLVARiCA L.; aee eoao- 
dtntU L. 

Arrmorr QuiRQuarouA L. 

Platmopara pygmata (Unger) SchrSt 
Arrmorr virgimiara C 

Platmopara pygmata (Unger) SehrSt 

Arrmorr ap. 

Platmopara pygmata (Unger) SehrSt 
Hrratica acuta (Purah) Britton. 

Platmopara pygmata (Unger) SehrSt 
Hrtatica ACUTiLoiA DC, wtt H. aenia 
(Purah) Britton. 

Hrratica Hrpatica (L.) Karat 

Platmopara pygmata (Unger) SchrSt 
Hrratica triloba Chaix; aee H, HtptHca 
(L.) Karat 

RARPHCuttia ARORtivna L. 

Ptronotpora Ficoriat TnL 
SAXORcVLoa Acaia TuL 

Ptronotpora Ficanat TuL 
Rarurcvlob RULioaua L. 

Ptronotpora Fieanat TuL 
SAHVHCin.DB RABCICULAUa MuU. 
Ptronotpora Pieariat Tul, 

HAXORCDLUB nMHBTLTARlCUa L. f. 

Ptronotpora Ficoriat Tul. 

SARORCITLOa RRCORVATUI Pob. 

Ptronotpora Fieanat Tul. 

Raxurculub RERRa L. 

Ptronotpora Fteariat Tul. 

RARORCDLOa BRrTRRTRIORALIB Poir. 

Ptronotpora Ficoriat Tul. 

RAHURCDiua ap 

Ptronotpora Picariat TnL 
Thauctrum ruRruaABCXMa L. 

Pkytephthora Tkalictri Vniaon ft Daria. 

ROSACEAE 

Aorimohia Euratoua Ut ace A, maOU 
(T.ftO.)Brittdn. 

Aoumoria MOLtia (T. ft G.) Brlttso. 

Ptrenttfara PottntiUa* de Bary. 

Grum aumic GnwLt aee G. cantdanm 
Jttdir 

Grom CAUADXRaR Jaeo. 

Pironotpora PottnHlia* de Bary. 
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f im i(iU9orsTu.t»i WUM. 

Ptro»otfora PottnHlUu de Baiy. 

Omc UVAU I. 

Ptronotpora Poitntaiat de Buy. 

ponaTlLM OKAIIDIVLOBA L. 

Ptrcnetfera PotmtUlat de Bery. 
PonmLU uoHmuiMiK L. 

PtroHOtfora PottntUku de Bary. 
POTCKTILtA »oav*oicA L , Me P moHtpt- 
tUnOt L. 

^onmua inrAUitiia Hook. 

Ptronotpon Pottntilku de Baiy. 
VenuTiuA tp. 

Ptronotpora Potmtiltat de Bary, 

Roaa CAiiroaxiCA Schlecht 
Ptranatpora aparta Beric. 

Rom ip. 

Ptrcno^ora tparta Berk. 

Rom BAiUTMiDa Bntton. 

Ptnmotpora Rubi Rabenk. 

Rtnui CAKAoniiu L.; aee R. proeumbtnt 
MuU. 

Rvitn HtoioMCCua Bailey. 

Pmnotpora Ritbi Rabenh. 

Roius OCCnHDTTALU L. 

PiroHetpora R*H Rabenh. 

Rnm ntocuHMix MnU. 

PtTtmatpofP ReW Rabenh. 

Rintre miGOfOS Mlehx 

Pannetpera R«M Rabenh. 

Rtnim nttOiffi Alt; tee R. nitrobace** 
BaUey. 

Rrnni vnjoaoi iioiiiyvoDi T. & &, 

R. BcOtya*** Britton. 



ScaorHDLAaiA cauioucica Cham. 

Ptronatpora tordtda B. It Br. 
ScaoPBDLAaiA lIAailAUDICA L 

Ptranotpora terdiia B. k Br. 
SraoriiiiAaiA nodoaa L , aee 5 mon- 
hmdiee I. 

SctOPHUUaiA NODOaA MAttLAHDICA A. 

Gray, see ^ marilandtca L 
SCKOPBniAUA 10. 

Pmnctppra tordtda B. k Br. 

VnoniCA ALPim L . see P. H'ormtUtIdU 
S.kS. 

VnoxiCA AitAOAu.li L : lee P. AnagBlttM^ 
oquatica L. 

VaaoMiCA Amaoauii-aouatica L. 

Ptraneipora crites Unser. 

VnovicA Aavsxm L. 

PrroHOSpora pitta Unger. 

VxaoxicA pxBxoatXA L 

Ptronotpora pitta Unger. 

ValOHICA WOIHIKIOLDII R. & S. 

Ptronotpora gruta Unger. 

VxaoxicA ip. 

PeraiiOJOorB gritta Unger. 
SOLANACEAE 

LYoopXMicoit Lvcopiuicoii (L.) Karit. 
PhytopMhora tttfttiant (Mont.) de 
Bary. 

Niootiana otAucA Graham. 

Ptronotpora NteoUanat Speg. 

Solahuu Lycomiieon L.! leo Lycoptr- 
tieon Lycoptrtieen (L.) Karat 
SotAnnu TDSiaoiuK L. 

Phytophihora mftttant (Mont) de 
Bary. 


RUBIACEAE 
Gauuk Apamk* L. 

Ptronotpora ealotbtea de Bary. 
Gauuk eouAUi L. 

Ptronotpora cahthtca de Bary. 
Gauuk lahcioutuk Torr. 

Ptronotpora catoiktea de Bary. 
Gauuk tbiplokuk Hiehx. 

Ptronotpora calothtea do Bary. 
Gauuk ap. 

Ptronotpora ealothtca de Bary. 
Houaronu kiuoi (Mlehx.) Britton. 

Pponttpora Stymonni Bnrtl^ 
HounoxiA PATEira EILj aee H. 
(Mlehx.) Britton. 

SAXIFRA(aCSAE 
Wxupruu KODUTA Torr. 

Ptronotpora fVMppItat E. 4 E. 

SCROPHULARIACEA* 
LntAiu oAilADXXtif (I*) Dtmiont 
Ptronotpora Linariat Fm**!. 


STERCULIACEAK 
Tbxobaoka Cacao L. 

Phytophihora Cactomm (C 
Schrdt 


k L) 


UUMACEAE 
CBITIS OCCTDXltTAUa L 
Pttndoptronoi 
W. Wilson. 


CtlHdit (WriU)a 


URTICACEAE 

LAPoariA CAMADgwaia Gaud.; aee Urtkat- 
tmm druaricatnm (I..) Kuntxe. 
Pauxtaua wxxaTLVAXiCA Mnhl. 

Rhytothtea iHinoitntit Farlow. 

UniCA eiActui Ait 

Ptronotpora UrtUat do Bary. 


UniCA ap 

Ptronotpora Urticat de Bary. 

UWICAIWUJM PIVA*ICATU 1 C (L.) 

Ptronotpora Unieat de Bary. 



564 Wilson : Studies in North American PBRONosPORAtii 


VIOLACEAE 
VtOtK MKHtATA L. 

Ptrenttfora Violat de B«nr. 

Viola RArmugini Greene. 

Ptronospora Violat de Barr 
Viola nKiLiA Mtthl; eee V. RalbuttuU 
Greene. 

Viola laicoLoa L. 

Ptronospora Vulat de Barr. 

Viola raiooLoa Aavanaia Hook.; lee V. 
Rofintifkii Greene. 

VITACEAE 

AunLorsis oniHonaroLU (I..) Mlchx.; lee 
Parthtnoeissns gnmtntfoha (L.) 
PUmch. 

AxnLoraia Ricbii, error for A. Vtittkit 
AnraLOMii Vbitchii, boitieultoral name 
for ParthenoassMS irtcHspidota (Sieb. 
& Zuee.) Planch. 

PABTHiHOCiiiua QniNQOEroUA (L) Planch. 

Rhjtothtca vUkola (B. & C) G W. 
WUion. 

FABTBiMociatua t*icoipidata (Sieb & 
Znee.) Planch. 

Rhysothtca vUttola (B 4 C) G W. 
Wilion. 

ViTii AiarivALit Micfax 

Rhysothtca vittcola (B. 4 C) G W. 
Wilion. 

New Yots Botanical GAaorn 


Vnit Biooum LeContc. *'' 

RhysotMtta vMeola (B. 4 C) a W. 
WUaon. 

Vmt CALiioaNiCA Hook. 4 Am. 

Rhysothtca vMcoh (B. 4 C) a W. 
Wilton. 

Vma cixaaaA Encalm. 

Rhysothtca vitieola (B. 4 C) a W. 
WUaon. 

Vma coioiTOUA Mlchx. 

Rhysothtca vUicola (B. 4 C.) a W. 
Wilton. 

Vine Laibusca L. 

Rhysothtca Mcola (B. 4 C.) G. W. 
^^^lon. 

Vma aiPAau L.; tee P. vniptna L. 

Vma lOTUHDirOLiA Mkhx. 

Rhysothtca viHcola (B. 4 C) G. W. 
Wilaon. 

Vma TiHiruA L. 

Rhysothtca vUicola (B. 4 C) G. W. 
WUaon 

Vma vuLriNA L. 

Rhysothtca vittcola (B. 4 C) G. W. 
Wilaon. 

Vmt tp. 

Rhysothtca vitieola (B. 4 C) G. W. 
WUaon. 
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Atkinson, G. F. A parasitic alga, Rhodochytrium Sptlanihtdis Lager- 
heitn, in North America. Bot. Gas 46: 299-301. 17 0 1908. 

Bailey, W. W. Tricky plants. Am. Bot. 14. 67, 68. [ 0 ] 1908. 

Ball, 0 . M. Formation of adventitious roots in the umbrella China 
tree. Bot. Gaz. 46: 303, 304. f. i, 2. 17 O 1908. 

Becker, W. Viola graalltma var. masa W. Becker, nov. var. Repert. 
Nov. Spec. 5 : 46. 15 F 1908. 

Native in Brasil. 

Berger, A. Cereus BenecAii Ehrenb. Monats. Kakteenk. 18: 134, 
*37f 13*- *5 S 1908. 

Berry, E. W. A Miocene cypress swamp. Torreya 8: a 33 -a 3 S- »» 
O 1908. 

Bonry, E. W.. A new creuceous Baukinia. Torreya 8: 218, 219 
26 S1908. 

BatMnia mmrylanJica. 

Botgeaen, P. The species of Avrainvilleas hitherto found on the shores 
of the Danish West Indies. Vid. Medd. Naturh. For. KjSbenhavn 
zgo8: 27-44. pi. 3. Je 1908, 

Bouly de M. Notes lichtoologiques — VIII. Bull. Soc. 

Bot. France 55: 420-424- ” Au 1908. 

Includes LttUta StantturH sp. nov., naUve in Peru. 
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BiBadhorst, J. Nomenclature. Torreya 8 : 236, 237. 22 O 1908. 
Broadway, W. B. The orchids of Grenada, West Indies. Gard. 

Chron. Ill 44- 228, 229. 26 S 1908. 

Brooks, C. The fruit spot of apples. Bull. Torrey Club 35 ■ 423- 
456. pi. a^3S +/■ I, 3 . 29 S 1908 

Inclades CyhnJrufonum Pemt *p. no* 

Burlingame, L. L. The staminate cone and male gametophyte of 
Podocarpus. Bot. Gaz 46 161-178 pi. 8, p+/. A, B, /. aa 

5 1908. 

Clnte, W. II. Rare forms of ferns — VII. A slender-leaved Cysiopiem. 

Fern Bull. t6- 75-77. [S] 1908. [Illust.] 

Cockerell, T. D. A. A new name for Euphorbia monfana. Muhlen- 
bergia4: 56. 2681908. 

TMkymalut pktltrus 

Cockerell, T. D. A. Some aspects of the Florissant expeditions of 
1908. Am. Nat. 4a • 569-581. / 1-I3. 30 S 1908. 

Collins, F. S. Notes on algae — IX. Rhodoraio: 155-164. 30 S 
1908. 

Includes Pihma en<lapkyh<a sp nor , endophytic m Ralfna Bomitt. 

Cook, 0 . F. The spreading of Mendelian characters. Science II. 
38: 519, 520. 16 O 1908. 

Crocker, W., & Knight, L. I. Effect of illuminating gas and ethylene 
upon flowering carnations. Bot. Gaz. 46 259-276././-^. 17 O 
1908. 

I>6ilb6r6-Desgaides, & Renandet, G. Sur la scyphogdnie de VHeham- 
phora nutans Benth. Bull. Soc. Bot. France 55 : 443-445. ii Au 
1908. [Illust.] 

Dletel, P. Einige neue Uredineen aus SQdamerika — II. Ann. Myc. 

6 : 94-98. 31 My 1908. 

Indndes ten new species. 

Dode, L. A. Carya Digueht spec. nov. Bull. Soc. Bot. France 55 : 
470, 471. II Au 1908. 

Matare of Mexico. * 

Oorety, H. A. The seedling of Ceraimsamia. Bot. Gaz. 46: 203-220, 
pi. 13-16 + /. z, 3. 22 S 1908. 

Eckerson, S. H. The number and size of the stomata. Bot. Gaz. 46: 
221-224. 22 S 1908. 

Bldilam, F. Mitteilungen aus Zentral-Amerika. Monats. Kakteenk. 
18: 138-143. 15 S 1908. 
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Elmer, A. D. E. Some interesting Lauraceae. Leaflets Philippine 
Bot. a; 375-384- la S 1908. 

EngerTAnd, 0 . Les ph6nom£nes de la t 616 gonie et de la xdnie, sont- 
ils inexplicables? Mem y Rev. Soc. Cien. Antonio Alzate 26: 
285-295. F 1908. 

Femald, M. L. Preliminary lists of New England plants — XXII. 

Najadaceae. Rhodoraio: 168-172. 3081908. 

Foelle, If. Algologiske notiser — V Kgl. Norske. Vid. Selsk Skr. 
1908': 1-20. 1908. 

Oreene, E. L. Novitates boreali-amencanae—I. Repert. Nov. Spec. 
5 : 45, 46. 15 F 1908 ; —II. 241-244. 20 An 1908. 

Include new ipeciek in Antennana, Araits (11), Comiallana (2), and Rhta (3). 
Gdrke, M. Cereus Spegazttmt Web. und C Amsttsn K. Schum. 

Monats. Kakteenk. 18: 129-133. 15 S 1908. 

Hackel, E. Gramineae novae — III. Repert. Nov. Spec. 5: i. 
20 Ja 1908. 

Paspahtm Ustert ap. nov. from Brazil. 

Harvey, L. H. Floral succession in the prairie-grass formation of 
southeastern South Dakota. Bot. Gas. 46: 277-298. 17 O 1908. 

Hemsley, W. B. Lewtsta Cotyledon Curt. Bot. Mag. 4 • pi. 8220. 
O 1908. 

Hennings,?. paraenses—III. Hedwigia 48; 101-117. 58 

1908. 

Includes many new species m numerous families. 

Hennings, P. Fungi s.-paulense8 — IV. a cl. Puttemans collecti. 
Hedwigia 48 : 1-20. 5 S 1908. 

Includes many new speaes in numerous families. 

Holm, T. Stsynnchium; anatomical studies of North American 
species. Bot. Gaz. 46: 179-192.//. 10-iiA. 22 S 1908. 

House, H. D. Synopsis of the Californian species of Convolvulus. 
Muhlenbergia 4 : 49-56. 26 S 1908. 

Includes C. cyeloittgius, and C tUtcttrosta spp. nov. 

Hunt, R. The loco-weed disease. Science II. a8 : 570, 571. 23 O 

1908. 

Horst, L.E. Studying the wild flowers. Am. Bot. 14: 69. [O] 1908. 
Jackson, H. S. Development of disease-resistant varieties of plants. 

Trans. Maas. Hort. Soc. 1908: 123-136. 1908. 

Jeffrey, E. C. Are there foliar gaps in the Lyeopsida t Bot. Gaz. 46: 
241-258. pi. xy, 18. 17 O 190*- 
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Kaowlton, G. H. A trip to Killingly, Connecticut. Rhodon lo: 
164-167. 30 S 1908. 

Kraemer, H. Botany and phannacognosy. Ed. 3. i-viii. + t-850. 

/. 1-328. Philadelphia and London. 1908. 

Khtemer, H. Some of the distinguishing morphological characters of 
Belladonna and ScopoKa. Am. Jour. Pharm. 80: 459-464. /. 1-3. 
O 1908. 

L6yeill6, H. Decades plantarum novarum — IV, V. Repert. Nov. 
Spec. S: 8-ia. ao Ja 1908; —VII 5; 194, 195. i J 1 1908. 
locludes 4 new species of EpMium from nortbem North America, 

L6Telll6, H. Eptlobia nova. Repert. Nov. Spec. 5: 98, 99. 15 My 

1908. 

Includes 3 new speaes from North America. 

Loew, 0 . Note on balanced solutions. Bot. Gas. 46; 302,303. 17 
O 1908. 

Maire, R. Champignons de Sao Paulo (Br6sil) —I. Ann. Myc. 6: 
144-153. pi. / +/. i-y. 31 My 1908. 

Includes MaireeUa Syd geo nor , and 7 new species. 

Maite, R. Les 8U90ir8 des Meltola et des Asterina, Ann. Myc. 6 : 
124-128. /. 1-4. 31 My 1908. 

Malme, G. 0 . A. Xyrides austro-americanae novae—II. Repert. 
Nov. Spec. 5 : 101-103. 15 My 1908. 

Includes 3 new speaes from Brazil. 

Merrill, £. D. New or notewordiy Philippine plants — VI. Philip¬ 
pine Jour. Sci. 3; 219-267. Au 1908. 

Merrill, £. D. New Philippine plants from the collections of Mary 
Strong Clemens— 1 . Philippine Jour. Sci. 3 ; 129-165. J 1 1908. 
Moore, E. Abnormalities in the radish, clover, and ash. Torreya 8: 
220. 26 S 1908. 

Morrill, W. A. BoUH from western North Carolina. Torreya 8: 209 
-217. 26 S 1908. 

Includes B. VitndtrhUunns sp. nor. 

Morrill, W. A. Notes on the life and work of Charles C. Frost. Tor- 
teya 8: 197-200. 1 S 1908. 

Ofbonie, T. B. Our present knowledge'of plant proteins. Science II. 
38: 417-427. 2 O 1908. 

Pariah, S. B. Fremont in southern California. Muhlenbergia4 : 57 
-62. 26 S 1908. 
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Pax, Einige neue Pflanzen der bolivianischen iHora. Repert. Nor. 
Spec. 5: 325-227. 30 Au 1908. 

lodttda new ipedet in Afopttolum (a), a new genot of the Rosactat, Gamardta, 
Ctirtuoatr, Acalypka (a), and Buddltia 

Peaie, C. E. Notes on the Acadian flora. Am. Bot. 14. 70, 71. [O] 
1908. 

Peaae, A. S. Four introduced plants at Cambridge, Mass. Rhodora 
10: 167. 1908. 

Peirce, 0 . J. A new respiration calorimeter. ’Bot. Gas. 46 : 193- 
303 . 33 S 1908. 

Plttler, H. The Mexican and Central American species of Sapium. 
Contr. U. S. Nat. Herb. 12: 159-169. pi. jo~ij + f 7-10. 
6 O 1908. 

Includes 6 new species. 

Reade, J. H. Preliminary notes on some species of ScUrottnia. Ann. 
Myc. 6 : 109-115. 31 My 1908. 

Includes 4 new species. 

Reed, G. M. Infection experiments with Erynphe Ctchoracearum DC. 

Bull. Univ. Wisconsin, Science Series 3: 337-416. 1908. 

Rehm, H. Ascomycetes exs. fasc. 41 Ann. Myc. 6’ 116-124. 31 
My 1908. 

Includes 6 new speaes. 

Rich, W. P. City botanizing. Rhodora 10: 149-155. 30 S 1908. 

Rick, J. Fungi austro-americani — fasc. IX u. X. Ann. Myc. 6: 
105-108. 31 My 1908. 

Includes Fnittoecum Kesslerianum sp nor. 

Robinson, C. B. Alabastra philippinensia—II. Philippine Jour. Sci. 
3: 175-318. Au 1908. 

Robinson, B. L,, & Femald, M. L. Gray’s new manual of botany. 
A handbook of the flowering plants and ferns of the central and 
northeastern United States and adjacent Canada. Ed. 7. 1-926. 
/. 1-1036. [18 S] 1908. 

Romine, H, R. A teratological note on timothy. TorreyaS: 220. 
26 S 1908. 

Rosen, J., & Heller, C. The absorptive power of a cultivated soil. 

Bot. Gaa. 46 : 324-329. /. /-J. 23 S 1908. 

Rosenstock, E. FiUces novae—III. Repert. Nov. Spec. 5 ' 

30 Js 1908 

Indodei a new species In Pofypodtum ftom Ecnwlor. 
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Rosenstock, E. Ftltces novae a Dre. O. Buchtien in Bolivia collectae. 
Repert Nov Spec 5 : 228-239 An 1908. 

Includes new species in Cleuktnta (2), JHymtntpkyllum, Adtantum (2), Bitch- 
num, J^tpla%tumy J^ryopterts (s), Polypcdium (4), I^oiochlaena^ and Lycopodtum, 

Rothrock, J. T. Laurel oak, shingle oak ( Quercus tmbrtcarta Michx.), 
Forest Leaves ii: i68 O 1908. [Illust ] 

Rydberg, P. A. Notee on Phtlotna Raf. Bull. Torrey Club 35: 
457-465- 29 S 1908. 

Includes P Itnearu sp litfv. 

Sack, J. lAjst van eeoige planten, die in Sunname als geneeskrachtig 
worden beschouwd met opgave van de ziekten tegen welke zij worden 
aangewend Insp I^db. West-lndie Bull. 13 : 1-23 S 1908. 
Schulz, 0 . E. Em neues Citharexyhtm (C Urbantt) aus Jamaica. 

Repert. Nov. Spec. S 193, 194. i J 1 1908. 

Setchell, W. A. Juvenile substitutes for smoking tobacco. Am. Nat. 
42. 682-684. 29 O 1908 

Stone, 0 . E. Some simple physiological apparatus Torreya 8 242- 

iihT./. 1-4. 2201908 

Sutherland, J. C, The occurrence of Thymus Serpyllum at Richmond, 
Que. Ottawa Nat. 22 : 139, 140. O 1908. 

Thaxter, R. Contribution toward a monograph of the Laboulbemaceae. 
Part II. Mem. Am. Acad Sci. 13 217-469.// 28-61. 1908. 

Includes Xletdtomycti, Sme>m^omyctt, Symplectromyets, 1 /ydrophtlemj^, Rhyn- 
chophoromyces, and Autoicomyctt, genera nova, and 4 new Amencan qtete* in other 

Van Hall, C. J. J., A Orost, A. W. Les balais de sorci^re du cacaoyer 
provoques par Colletotnchum luxificum n. sp. Rec. Trav. Bot. N6er- 
landais 4 : 243-321^//. p-ay. 1908. 

Wadmond, S. C. Areeulhobtum in Wisconsin. Am. Bot. 14: 72, 
73 - [O] >908- 

Wakeman, N. Phytochemical notes — 69 Quantitative tletennina- 
tion of oxidase in the leaves of Monarda fistulosa. Phar||i. Rev. 36 : 
3 * 4 , 3 * 5 * O *908. * -T,. 

WIIHaika, ttv S. Report on botanical explorations in Panama. Jour, 
N. Y. Bot Card, ii - 149-158./. ij-28. S 1908. 

Zahlbruckner, A. Neue Flechten — IV. Ann. Myc. 6 : 129-134. 
31 My 1908. /-ay ^ 


Includes 5 new Amencan species. 

Zederbauer, C. The light requiiemenU of forest trees 
of measuring light Forest Quart. 6: 255-262. S 
[Translated and reprinted from the Centralb. gesammt. Foistw. 
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Studies of West Indian plants — II 

NArHANin IORD Bruton 

7 HARRISIA, A NEW GENUS Of CACTACEAl 

Night-flowenng each with slender upright blanched cylindnc 
stems, the branches fluted, with from 8 to 11 rounded ribs, sepa¬ 
rated by shallow grooves and bearing aieoles at frequent inteivals, 
each aieole with several aciculai spines Flowers borne singly, 
at areoles near the ends of the bianches, funnelform, large, with a 
cylindrK: scaly but spineless tube as long as the limb or longer , 
buds globose, ovoid or obovoid, densely scaled, the scales bearing 
long or short woolly hairs , sepals pink or greenish, linear lanceo 
late , petals white, stamens shoiter than the petals, style some¬ 
what longer than the stamens, fruit globose to ovoid globose, 
green to yellow, spneless but with deciduous scales the corolla 
withering persistent, seeds very numerous, small 

The genus is named in honoi of William Harris, Superintendent 
of Public Gardens and Plantations of Jamaica, dishnguished foi his 
contnbuhons to the knowledge of the flora of that island The 
descriptions are drawn up mainly fiom field observations and fiom 
living plants in the collections of the New Yoik Botanical Garden 

Bud-icalu densely covered with hairs i-i 5 cm long 

Hairs bnght white, areoles 2 S-d apart, spines 6-9, 
the longer a 5-3 cm long > Ife„ofhoru, 

Hwratewny, areoles a-2 5 cm apart, spines 8-11, the 
longer 1 cm long 

Bud scaica loosely covered with haii* J-io mm long 
Buds rounded truncate 
Buds pointed 

Hant dark green, haim of the bod scales straight 
FUnU light green, hairs of the bud scales curled 
[The 'B|pt*rw for November 1908 (35 5i7-S6o p! J6-40) was 

^ 561 


2 H lemm 1 

3 H portonemsu 

4 II gractlts 


I issued 30 N 1908 ] 
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Spines 3-6, the longer 1 5 mm long, buds obovoid, 
very short pomted 5 

Spines V-ISI buds ovoid to subglobose 

Areoles I cm apart, spines t cm long 6 

Areoles 2-3 cm apart, longer spines 3-5 cm 

lluds o\oid, long pointed, longer spines 
2 5 cm long 7 

lluds subglobose, short pointed longer 
spines 4 5 cm 8 


// NaiAn 

H undata 


H Brooktt 
IT Taj Ion 


I Harrisia eriophora (Pfeiff) 

Cettus cubensu Zucc, Seit7, Allg Garten/ 2 244 1834 

[Hyponym ] 

Ctmts enophotui, Pfeiff Enum 94 1837 

Plant lather light green, the main stem 4 cm in diameter or 
moie, the branches nearly as thick, erect-ascending, 8-nbbed or 
9 libbed, the nbs prominent, the depiessions between them lather 
deep Areoles 3-4 cm apait, spines 6-9, the longei ones 2 5-4 
cm long, light brown with ntaily black tips , buds ovoid, sharp- 
pointed, their scales densely coveted with bright white woolly hairs 
I-1 5 cm long, flower about 18 cm long, scales of the tube 
lanceolate, acuminate, appressed i-i 5 cm long, bearing long 
white hairs , sepals pale pink outside, the outer greenish , petals 
pure white, tipped with a hair like cusp 5 mm long, filaments 
white , anthers oblong, yellow, pistil cream colored 

Description from N Y B G 28gjj, collected by C F" 
Baker at Cajimar, Cuba, in 1907 
Tyie LOCALiTt Cuba 
Distkibuiiov Cuba 

Ili ubTRATiON Pfeiff & Otto, Abb u Beschr Cact pi 22 


2 Harrisia Femowi sp nov 

Plant 2 5-3 m high, branches slender, about 2 5 cm thick, 
light green, 9-nbbed, the nbs not prominent, the depressions be¬ 
tween them shallow Areoles about 2 cm apait, spines 8—11, 
light brown with blackish tips, the longei ones i cm long, bud 
subglobose-ovoid, its scales rather densely covered with tawny 
curled woolly hairs i cm long, flower nearly 2 dm long 
Cereus pelluctdus Griseb Cat PI Cub 116 1866 Not C pel- 

luctdtts OVlo 1837 

Descnption mainly from N Y B G «<; 23766, collected by 
Norman Taylor {iio 254), between Rio Grande and Rio Ubero, in 
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eastern Cuba in company with Prof B P Fernow in 1906 col¬ 
lected also by C Wright near Gumtammo 

3 Hamsia portoncensis sp nov 
Plant slcndci 2—3 m high little blanched the bunches 3—4 
cm thick II ribbed the ribs rounded the depiessions between 
them shallow Aieoles i 5-2 cm ipiit spines 13 17 giayish 
white to brown with daik tips the longei ones 2 5-3 cm long 
bud obovoid depressed truncite its scales with many curled white 
hails 6 mm long or less flowei about 1 5 dm long sepals 
pinkish green inside scales of the coiolla tube 1 inceol ite ap 
pressed i 5 cm long loosely haiiv the hair completely decidu 
ous in flakes fiuit ovoid yellow tubercled acuminate at the 
apex rounded at the base 4 cm long 3 cm in diameter 

Description fiom N Y B G « 2465-^ collected by N I 

Britton and John 1 Cowell ncai Ponce 1 Jito Rico («<? 
in 1906 

4 Hamsia gracihs (Mill) 

CertHS qi acths yixW Gud Diet ed S no 8 1768 

Cenus rep Indus Haw Syn PI Succ i8j 1812 Not Ctreus 
iipaudus I 

f Ctrtus suhepwdus llyvf Suppl PI buec 78 1819 

Plant much branched often 7 m hi^h duk gieen its branches 
rathei slendei somewhit diveigent 9-11 iibbed the iibs lounded 
the depression between them lithei shill w Aicoles 152 cm 
apart spines 10 16 whitish ivith bl icl tips the longci 2-'> 5 cm 
long bud oblong ovoid shoit pointed its sc lies with a few stiaight 
white bans 8-12 mm lon^ coiolli dm long the stiles of its 
tube greenish blown n urowly lancci late ibiuptly bent upward 
ncai the base acuminate about 2 cm long havm^ a few bans the 
sepals pale blown the petals white fiuit dcpiessed globose yel 
low about 5 cm lang 6 7 cm thick the base flat the top bluntly 
pointed stiongly tubeicled when young the tubeicles low conic 
about 4 mm high about i 5 cm fiom tip to tip beaimg i decidu 
ous tnangulai 1 inceolate scale 6-S mm long becoming confluent 
the fruit finally smooth 01 neaily so 

Description from N Y B G « 2190^ collected in Jamaica 

by Mr John I Cowell in 1904 and fiom I’SS Great 

Pedro Bay, Jamaica This plant has been observed by me in gi eat 
quantities in the and distncts of the southern pait of Jamaica and 
IS represented in oui collections by living specimens fiom six locali 
bes I designate this species as the type of the genus 
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Type IjOcality : British Islands of America. 

Distribution: Jamaica. 

Harrtsia gracilis has been illustrated as follows: Trew, FI. 
Select.//. 14; Bot. Reg.//.jj^.as Cactus repandus; DC. M^. 
Mus. Paris 17 : pi. j, as Cereus repandus. 

5. Harrisia Nashii sp. nov. 

Branches widely divergent, light green, 3-4 cm. thick, 9-11- 
ribbed, the ribs rounded. Areoles 2-2.5 cm* apart; spines only 
3-6, gray, the longer ones 15 mm. long; bud narrowly obovoid, 
obtuse, very short-pointed, its scales with many curled^white hairs 
6 mm. long or less; corolla 1.6 dm. long; scales of the corolla- 
tube linear, acuminate, 1.5 cm. long, bearing a few hairs; fruit 
ellipsoid, 6-8 cm. long 4-5 cm. thick, very strongly tubercled, 
the conic tubercles 6-8 mm. high. 

Description from N. Y. B. G. no. 2408^, collected between 
Gonaives and Plaisance in Haiti by G. V. Nash and Norman 
Taylor {no. / 7 dj), in 1905. 

Illustration : ? Descour. FI. Med. Ant. i : pi. 66, as Cactus 
dwartcatus. 

6. Harrisia nndata (Pfeiff.) 

Cereus undatus Pfeiff. Enum. Cact.94. 1837. 

Plant branched, about 2 m. high, the older branches light 
green, lo-ribbed, the nbs rounded, the depressions between them 
shallow ; young branches dark green, only about 2 cm. thick. 
Areoles only i cm. apart; spines 12-15, gray, the longer ones 
only I cm. long; bud smaill, ovoid, short-pointed, its scales with 
few somewhat curled hairs 4-6 mm. long; flower (according to 
Pfeifler and Otto) about 1.5 dm. long, the tube green, covered with 
acute loosely woolly scales, the petals white, denticulate. 

Description from N. Y. B. G. no. ip26j, obtained by N. L. 
Britton from the Havana Botanic Garden in 1903 {no. 502), and 
determined as Cereus undatus Pfeiff. by the description. 

Distribution : Cuba. 

Illustration : Pfeifi". & Otto, Abb. u. Beschr. Cact pi. 23, 
which shows the areoles farther apart than they are in our living 
plants. 

7. Harrisia Brookii sp. nov. 

Plant 5 m. high, much branched, light green; branches 3-4 
cm. thick, io-ribb«d, the ribs very prominent, with deep depres¬ 
sions between them. Areoles about 2 cm. apart; siMnes 9-12, 
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the longer ones 2—2.5 cm. long; bud ovoid, prominently long- 
pointed, its scales with few curled white hairs 7-10 mm. long; 
fruit yellowish, ellipsoid, about 8 cm. long, 5-6 cm, thick, rounded 
at both ends, the tubercles very low, with tips only 1.5 mm. high. 

Description from N. Y. B. G. no. 2614, collected at George¬ 
town, Long Island, Bahamas, by N. L. Britton and C. F. MUls- 
paugh, in 1907 {no. 6337). Named in honor of Hon. Herbert 
A. Brook, Registrar of the Bahamas, in recognition of his valuable 
aid in our exploration of these islands. 

The plant of Florida, of which I do not yet know the buds 
or the flowers, more closely resembles this Bahamian species 
in its spines and areoles than it does any of the others here de¬ 
scribed. Our living plant, N. Y. B. G, no. iggoo, was collected 
by Prof. P. H. Rolfs on islands east of Malabar and brought to 
the Garden by Dr. J. K. Small in 1903. As shown by an her¬ 
barium specimen, prepared by Dr. Small at that time (no. 78), the 
fruit of this species is nearly globular, about 5 cm in diameter, 
and apparently smooth or nearly so. We also have an excellent 
photograph, taken by Mr. C. L. Pollard on Key Largo; and Cur¬ 
tiss’ N. A. Plants no. Q63, from a locality between the Indian 
River and the ocean, is this same species, which is described in 
Chapman’s Southern Flora, at least in so far as the flower is con¬ 
cerned, under the name Cereus monoclonos, but it is not C. mono- 
clonos of De Candolle. 

8. Harrisia Taylori sp. nov. 

Plant light green, branched above, 1.5-2 m. high, the branches 
divaricate-ascending, rather stout, 4 or 5 cm. thick, 9-ribbed, the 
ribs rounded, the depressions between them rather deep. Areoles 
2-3 cm. apart; spines 9-12, the longer 3-5 cm. long, ascending; 
bud globose-ovoid, short-pointed, its scales with sparse curled 
grayish-white wool 3-6 mm. long. 

Description from N. Y. B. G. no. 2 S 7 ^ 7 > collected by Norman 
Taylor on the sea-beach between Rio Grande and Rio Ubero, in 
in eastern Cuba, in 1906 (no. 233)- 

9? Cereus divaricatus Lam. Encycl. i : 540. 1783- 

Ctreus dhergens Pfeiff. Enum. 95. 1837. 

PUoctrtus divaricatus Lemairc, Rev. Hort. 186a : 427- 1862. 

Type locality : Santo Domingo. 

Distribution : Santo Domingo and Haiti. 
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Illustration : Plumier, PI. Amer. ed. Burmann, pi. /pj. 

Known only from Plumier’s description and illustration; it 
may belong to the genus Harrisia, — although the long-exserted 
style seems to preclude it. 

lO? Cereus erectus Karw.; Pfeiff. Enum. 9$. 1837. 

Type locality: Mexico. 

Referred in synonymy by Schumann to Cereus repandus, that is 
to say, presumably a Harvuta. Known only from the description. 

Cereus repandus L, onginally from Curasao, is, from the 
description, presumably a Cephalocereus. 

8. POTOMORPHE PELTATA (L.) MIQ. 

POTOMORPHE PELTATA (L.) Miq. Comm. Phyt. 37. 1838. 

Pipir peltatum L. Sp. PI. 30. 1753 

Piper uinbellatum L. Sp. PI. 30. 1753. 

Poiomorptu umbellata Miq. Comm. Phyt. 31. 1838. 

Field observations in Jamaica demonstrate that the two'supposed 
spedes of Potomorphe are not distinct. The difference of peltate 
and non-peltate leaves depended upon by Linnaeus and most sub¬ 
sequent authors who have had occasion to describe these plants, 
including M. Casimir de Candolle (in Urban, Symb. Ant. 3 ; 208 
-211), is worthless, because individual plants bear both kinds of 
leaves. I had long suspected this to be the case, and while discussing 
the matter with Mr. William Harris on the road from Bath to Cuna 
Cuna Gap last September, where spedmens of both supposed species 
were abundant, he almost immediately detected a plant which bore 
peltate leaves at its upper nodes and non-peltate leaves at the lower 
ones, and we found a plenty of such specimens afterwards (Britton 
^513). The relative number of spikes, which also has been supposed 
to differentiate the species, 1 had previously found to be quite incon¬ 
stant, and the character of pubescence used in the descriptions by 
M. de Candolle is also inconstant, as evidenced by his proposing a 
hairy vanety of P. peltata (loc. cit. 210, as Piper peltatum hirtel- 
lum C DC). 

M. de Candolle indudes the spedes in the genua Piper, and 
describes them as shrubs up to 4 meters high. As a matter of 
hurt, the plant is not properly a shrub, its stems bdng soft, not 
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appreciably woody, his pnncipalcharai;ter to distinguish Piper from 
Peperomia is that Piper consists of shrubs and trees and Peperonna 
of herbs , P peltata should then be excluded from Piper, and as 
it has distinct habital characteristics, differing widely from any true 
Pipers or Peperomias, I think it better regarded as a distinct genus 
under Miquel’s name Potomorphe Kunth, and also A Dietnch, 
allowed it in Peperomia 


9 THL GENUS STFGNOSPERMA BENTH 
Stegnosperma was established by Bentham (Bot Voy Sulphur 
17 // 12 1844) with the single species S haltmtfolium Benth 

from Cape St Lucas, Lower California The next year A Richard 
(Ess FI Cub 632 1845) proposed an additional species, 5 

cubense A Rich from Cuba Moquin (in DC Prodr 13’ 36 
1849) makes no menUon of the Cuban plant, though recording it 
from Guatemala, but in Bentham and Hooker (Genera Plantarum 
3 86 1880) the two supposed species are regarded as one, and 

Its range extended to Santo Domingo 

The range is now extended to Jamaica wheie the plant was 
found by us in the Healthshire Hills an exceedingly dry region 
at about 100 meteis elevation south of Spanish Town (Button & 
Hams 10522, Britton 3062) , here it is a woody vine 8 m long, 
climbing to the tops of low trees , its reddish fleshy fruits are 3- 
grooved, borne in short terminal racemes The Mexican and 
Central American plant seems to me to be specificallv identical 
with that of the West Indies as maintained by Bentham and also 
by Heimerl in “ Die naturlichen Pflanzenfamilien 


10 UNDESCRIBED SPECIES FROM JAMAICA 
Dorstema jamaicensis Britton sp nov 
Rootstock erect, about 2 cm long 5 thick, simple or 
branched, scarred by leaf bases Leaves 5-13, petioles flat, 
densely short-pubescent, 2-11 cm long, about i $ mm wide, 
erect or ascending, mostly longer than the blades, blades ovate 
to ovate-orbiculai, rather firm in texture, 3-4 5 ^ 5-3 5 

cm wide, peltate below the middle, repand dentate or nearly en¬ 
tire papillose-scabrous above, short pubescent beneath, especially 
on thVr-g veins, which are slightly elevated and rather pronunent, 
scape pubescent, about 2 cm long, much shorter than the peti- 
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olcs, receptacle peltate, purpliab, puberulent, 8-io mm broad, 
saucer-shaped, its margin with about 20 tiiangular-subulate teeth 
o 5 mm long, flow ers dark purple 

On vertical limestone cliffs, Somerset, Parish of Manchester, 
Jamaica, Sept 22, 1908 {Brttion 3737, type. Hams & Britton 
10607') interesting addition to the West Indian peltate¬ 

leaved Dorstenias, three being known from Cuba and one from 
Santo Domingo 

Tnchilia Hamsu sp nov 

A tree about 7 m high, the twigs and leaves glabrous 
Leaves 2-3 dm long, petiole i 5-2 5 cm long, leaflets 5-9, 
flat, thin, oblong-lanceolate to ovate-elliptic, faintly pinnately 
veined with about i $ veins on each side of the midnb, narrowed 
or rounded and somewhat oblique at the base, rather long-acumi¬ 
nate at the apex, the largei ones 10-16 cm long, 4-7 5 cm 
wide, petioles 5-8 mm long, fruiting panicles 15 cm long or 
less. Its branches finely appressed-pubescent, fruiting pedicels 
stout, 2-3 mm long, capsule globose to oval, 1-2 5 cm long, 
blunt or pointed, rugose, densely velutinous, tardily dehiscent 
In woods near summit of Dolphin Head Mountain, Hanover* 
Jamaica, March 18, 1908 (Bntton 2263, type > Hams 

10282, 10286) 

r r ADDITIONS TO THE LIST OF JAMAICA SEDGES 
In 1907 1 contnbuted an enumeration of the sedges of Jamaica 
to the Bulletin of the Jamaica Department of Agriculture (5 
Supplement l) Further exploration of that island in the autumn 
of 1907 and in the spring and autumn of 1908 has disclosed the 
occurrence of some additional species and the habitat of others 
which were recorded by me from the statements of other botanists 
Kyllinga intermedia R Br Prodr 219 1810 

Pasture, Cornwall near Lacovia {Bntton 14^9) Distribution 
Cuba , Australia 

Kyllinga peruviana Lam Encyl 3 366 1789 

Not uncommon in swamps along the coasts 
Cyperus humius Kunth, Enum 3 23 1837 

East of Port Antonio {Wight 34), rocky thicket, Salem {Bnt¬ 
ton 2542) , edge of water-hole, Lucea {Bntton 2906) Diatnbu* 
tion Cuba, Martinique, Central Amenca 
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Cyperus brohoides Humb , Link, Jahrb 3 8$ 1820 

Marsh west of Black River {Bntton 1353) Distribution 
Cuba, Haib , California to Mexico and Paraguay 
Cyperus oxYLEPis Nees, Steud Syn PI Cyp 25 1855 

Ditches near Salt Ponds south of Spanish Town {Bntton 
3032) Previously collected in Jamaica only by Alexander Dis¬ 
tribution northern South America 
Cyperus esculentus L Sp PI 45 1753 

Ditch near Flat Bridge, Rio Cobre {Bntton 30^2) West 
Indian distribution Bermuda, Cuba, Maitinique , Guadeloupe 
Cyperus DiGiTATus Roxb Hort Bengal 81 1813 

Bolder of Black River, Lacovia {Bntton 14.82) Distribution 
tropical and subtropical regions of the Old World and the New 
Cyperus anceps Liebm Mex Halvgi 25 1850 

In my paper in the Jamaica Bullebn, I followed Mr C B 
Claike, in Urban, Symb Ant 3 44 in recording the conbnental 
North American Cypents tetragonus Ell from Jamaica, and in re¬ 
ferring C aneeps to it as a synonym, but abundant material now 
convinces me that the species are distinct This sedge is plentiful 
on grassy hillsides and banks in the parish of Manchester {Button 
1024,3161), also at Woodstock near Newmarket, in Westmore¬ 
land {Bntton 1^67) Distnbution Cuba 
Cyperus granularis (Desf) Bntton, Bull Jam Dept Agric 5 
Suppl I, 9 1907 

Dry soil, Longacre Point {Bntton 1383) Distnbubon Haib 
to St Croix 

Elfocharis CAPiLLACfcA Kuiith, Pnum 2 137 1837 

In mud, marsh west of Black River {Bntton 1354) Distn¬ 
bution southern United States, Cuba , South Amenca 
FiMBRISTYLIS AUTUMNALIS (L ) R &S Syst 2 97 1817 

Border of pond, Cornwall, Lacovia {Bntton 1493) Distnbu¬ 
tion United States, Cuba 

Rynchospora jubata Liebra Vidensk Selsk Skr V 2 254 

Marlh west of Black River 1156), border of Gi^t 

Morass, Negnl {Bntton 2116) Distnbubon Bahamas, Cuba, 
Mexico to Paraguay 




An analogy between the development of the plates of crinolds 
and the leaves of Sassafras 

Edwin W. Humphreys 

It is a fact, well known to paleontologists, that the calcareous 
plates in the arms of crinoids are arranged in a single row m cer¬ 
tain species, as in the Pisocrinidae and other members of the order 
Larviformia, or m a double row, as in Encnnus IMformxs and others 
The biserial forms are uniserial at the lower end and here the plates 
are quadrangular in shape These latter grade into wedge-shaped 
plates, which are next followed by bisenally arranged and more or 
less pentagonal-shaped ones. 

It was pointed out not long ago, by Dr. A W. Grabau,* that in 
a number of forms, in following on toward the tips, the same senes 
of changes is repeated, but in reversed order, so that the uniserial 
quadrangular plates are again found at the upper ends There is 
then, starting from the base and working upward, or from the bp 
and proceeding downward, a change in the plates from a uniserial 
to a biserial arrangement and from a quadrangular, more or less 
regular outline, to one that is irregularly pentagonal. In other 
words the plates of simplest form and arrangement are at the two 
extremities and the more complex ones arc between them. Fig¬ 
ures la and ib are reproductions of two of Dr Grabau’s fig¬ 
ures illustrating these features. 

From the arm plates of crinoids to the leaves of Sassafras 
may seem like a far call, but it is an interesting fact that in the leaf 
arrangement in many of the branchlets of a season’s growth, in 
suckers, and in seedlings of Sassafras, the arrangement of the 
plates in the bisenal cnnoid arm is at once suggested. Examina¬ 
tion of a large number of specimens collected in Bronx Park has 
shown none but entire leaves at the bases of all of them, while 
above these are either or both the bilobed and trilobed ones. The 
order in which these latter two forms appear is not constant, how¬ 
ever. Sometimes the bilobed ones are bdow the trilobed and vice 

*Aiiier. Jour. Sci. x« : a 89 - 3 «>- / 
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versa. Above these there are again entire leaves. It is not to be 
understood, however, that this arrangement holds good in all speci¬ 
mens, for while it seems to be a fact that all of them have entire 
leaves below, with lobed ones following, it is not invariably the 



V_/ 

Fig. la. Eneriniti Mhformtt, Dia¬ 
gram of arms, showing arrangement and 
shape of plates. Reprodncdoo of Gra- 
ban’s fig. la. 



Fig. ib Flatycrmut kimupktritMU 
Diagram of part of arm gronp, showing 
similar conditions. Reprodnction of Gra- 
bau’s fig. 7. 


The numbers on the figures represent the serial numbering of the plates, counted 
irom the basal one upward. 


case that there are nothing but entire leaves above. A number of 
specimens were found in which there were no entire leaves at the 
top,, and others on which the entire and lobed ones were mixed. 
Examples of two branchlets with the leaf forms and arrangement 
above described are shown in figures 2 a and 2b. 
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The opening bud in early spring forecasts the subsequent ar¬ 
rangement of the leaves on the stems. The outer ones are entire, 
while the inner ones are lobed. The upper zone of leaves cannot, 
however, be seen, as the buds are not yet sufficiently opened, 
but as the bud expands and the new branch grows the entire 
leavds remain at intervals along the lower part of the branch, 
while the lobed ones are carried higher up, and finally the second 
series of entire leaves unfolds at the top. As, therefore, in the 
crinoid arm, the simplest forms of structure are found at the base 
and tip, with the more complex ones between them. 

It seems probable that this arrangement of the leaves in Sassa¬ 
fras has, like the arrangement of the plates in the biserial crinoid 
arm, some phylogenetic significance. In regard to the crinoids it 
is believed that the grouping of the plates epitomizes the life-his¬ 
tory or development of the organisms to which they belong, and 
that this history, having its climax in the central part of the arm, 
may be read either upward from the base or downward from the 
tip. It is inferred, therefore, that the earliest crinoids of any 
genetic series had simple unisenal arms with quadrangular plates, 
and that gradually the plates became biserial in arrangement and 
more complex in form. There are also other facts which indicate 
that this is the correct interpretation. 

In like manner the leaf arrangement descnbed seems to indi¬ 
cate that it also summarizes the development of the Sassafras 
branch and its leaves, and that this story may be similarly read, 
either upward or downward, although the change from entire to 
lobed leaves is more abrupt and less gradual than is the transition 
from quadrangular to pentagonal plates in the crinoid arm. If this 
analogy holds true, it leads to the inference, therefore, that the 
ancestral fype of Sassafras had entire leaves and that these are 
the primitive leaf forms, while the lobed ones are a later develop¬ 
ment. 

Since writing the above my attention has been called to R. T. 
Jackson’s observations on Sassefras, in his “ Localized Stages in 
Development in Plants and Animals." * The inference above ex¬ 
pressed, however, in regard to the ancestral type of Sassafras leaf, 

* Mem. Bottoo Soc. N«t. Hiit 5» 89-»53- >899« 
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is different from his, which is that the lobed forms are the primi¬ 
tive or ancestral type, and is, I think, more in accord with the 
recapitulation theoiy. Indeed, Jackson recognizes the difficulties 
of his interpretation and that under it Sassafras becomes an ex¬ 
ception to the usual condition. He says : * " The fact that seed¬ 
lings start with entire leaves and later acquire lobed leaves like the 
earliest fossil representatives seems difficult to harmonize with the 
usual condition, where the first leaves are like the primitive or 
ancient types, and later leaves are different, being more special¬ 
ized, as in Liriodendron, white ash, and Platanus." Now while 
it is true that what are generally recognized as the earliest an¬ 
cestral forms of Sassafras leaves are lobed, and that apparently 
there are no entire fossil Sassafras leaves known, as remarked by 
E. W. Berry in his “ Notes on Sassafras,” f nevertheless, as the 
latter author well says, there are several fossil leaves with entire 
margins, which are referred to other genera, that might with 
equal propriety be referred to Sassafras, such for example as 
CinHamomum Heent Lesq., J and anyone familiar with figures of 
fossil leaves may readily recall other species in this and other 
genera which compare veiy closely with certain of the entire leaf 
forms in the living Sassafras. It may also be pertinent to remark 
that the determination of genera in fossil botany, based upon leaves 
only, has not attained to such precision that all leaves can with 
certainty be referred to their correct genera. Further than this, 
it may be recalled that even the correctness of the reference of 
many fossil lobed leaves to the genus Sassafras has been ques¬ 
tioned or critidzed by competent authorities. Thus the fact that 
lobed leaves were actually the earliest ancestral forms is by no 
means definitely established. The entire forms may yet be found, 
either as new discoveries or as species incorrectly referred to other 
genera. Jackson’s interpretation, therefore, which places the 
lobed leaves as the earliest forms, may not be in accordance with 
the actual fiicts, but opposed to them, and since it necessitates an 
sqiparent exception to the usual condition, requiring a devious 
explanation, the better course would seem to be to regard the 


*Im;. eit. 108 . 

fBot. Gm. 34 •• 4«MS0- P >9®*- 

XLoc.cit.Ml. 
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entire leaf as the earliest ancestral form, the fossil representatives 
of which are at present either undiscovered or perhaps incorrectly 
referred to certain other lauraceous genera. 

Finally, it appears logical to infer in regard to reversionary 
leaf forms, which are really not reversions but forms which have 
not developed beyond the ancestral condition, that if they do occur 
they should appear when the growth of the tree is least vigorous, 
and that the leaves of full development should appear when the 
tree is in its period of maximum growth. Growth is least vigor¬ 
ous in early spring, when the tree is awakening from its dormant 
condition, and in autumn when it is preparing for it. The leaves 
which appear at these periods are the simplest in form. Summer 
is the time of maximum vigor of growth and the leaves which ap¬ 
pear at that period are the most highly specialized or differentiated. 
Further than this, in any given growing season the bud for the 
next season is already being formed. The outer leaves of the bud, 
which become the lower leaves of the next season’s branch, are 
the first formed and are therefore formed during the early part of 
the growing season, while the innermost ones, which subsequently 
become the uppermost ones of the future branch, are formed late 
in the growing season. These are the simplest in form. The in¬ 
termediate zone of bud leaves, which are destined to occupy the 
median part of the branch, are formed during the height of the 
growing season, when conditions are most favorable for full devel¬ 
opment. These are the lobed ones. 

From every point of view in which actual facts are in our pos¬ 
session it therefore seems reasonable to regard the entire leaves as 
the type of the ancestral form, and the arrangement of the several 
leaf forms on the branch as representing the development of the 
organism as a whole from infancy to maturity and back again to 
second childhood or old age. 

I desire to acknowledge the kindly assistance of Professor A. 
W. Grabau, of Columbia University, and of Dr. Arthur Hollick, of 
the New York Botanical Garden, in the preparation of this paper. 



North Dakota slime-moulds 

Frei J Server 

Dunng the fall of 1907 and spring of 1908 in connection with 
the study of the fungus flora of North Dakota a number of 
species of slime moulds were collected and since there is no avail 
able literatuie on this particular phase of the cryptogamic flora of 
the state it is thought advisable to publish the list at this time 
The woik above mentioned was earned on in connection with the 
North Dakota Agncultural College and specimens of the species 
repoited on heie are preserved in the herbanum of that institution 
to which I am indebted for the pnvilege of carry ing on the work 
With few exceptions such as that of the disease known as the 
club rot of cabbage the slime moulds are not known to be of any 
economic importance and since they are usually small and grow 
in out of the way places little attention is given to them But not 
withstanding their failure to appeal to those interested in the com 
mercial phases of the botanical science only their strange life 
history delicate structure and uncertain relationship with other 
groups of plants and animals never fail to arouse the interest of the 
student in the class room and it was for this leason that most 
of the species reported here were first collected 

In prepanng this list acknowledgments aie due to Professor 
T H Macbride of Iowa for identification or confirmation of the 
identification of the species named below 
PHYSARACIAE 

CiBNKOWSKiA REiicuLATA (Albert & Schwein ) Rost 

This IS the only species of the genus and according to Professor 
Macbnde, m the North American Slime moulds is very rare The 
species was at first mistaken for an immature plasmodium which it 
vciy closely resembles 
Didbrua crustaceum Peck 

Common and rather attracbve The speaes has been collected 
several times in North Dakota usually on the stems of herbaceous 
677 
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plants and often some distance above ground, an adaptation for 
spore distribution. 

Didymium squamulosuh (Albert. & Schwein.) Fries. 

On leaves and deca3dng materials of various lands. A com¬ 
mon species. 

FulIgo ovata (Schaeff.) Macbr. 

This is a common species and one which often attains consid¬ 
erable size. One specimen collected on a rotten log in North 
Dakota was from six to eight inches in diameter and smaller speci¬ 
mens were found to be very common. 

Physarum contextum Pers. 

Several collections were made on decaying materials of vari¬ 
ous kinds in woods near Fargo. 

Tilmadoche viRiDis (Bull.) Sacc. 

Plants collected on rotten wood. The species is not uncom¬ 
mon and has a wide distribution. 

STEMONITACEAE 
Stemonitis maxima Schwein. 

Numerous specimens were collected on bark and wood of 
Txlta amertcana, for which substratum it shows a decided prefer¬ 
ence. Widely distributed. 

Stemonitis Smithii Macbr. 

The specimens, collected in similar localities to the preceding, 
were mostly larger and easily distinguished from that species by 
the color of the spore mass, which is ferruginous instead of pur¬ 
plish black Rather common. 

CRI-BRARIACEAE 

Dictydiaethaliuh flumbeuh (Schum.) Rost. 

Several collections on decaying wood. The plants are de¬ 
pressed and spread out, becoming 1-2 cm. in diameter and recog¬ 
nized by these characters and the ochraceous color. The one 
species known to North America has a wide distribution. 
Dictydium cancellatum (Batsch) Macbr. 

One of the most variable species of the group, the plants being 
either long- or short-stemmed and very variable in color. 
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Tubifera ferruginosa (Batsch) Macbr. 

Collected on rotten wood and distinct in the tubiferous spo¬ 
rangia, which persist long after the shedding of the spores. The 
sporangia occur in dense masses. 

LYCOGALACEAE 
Lycogala epidendrum (Bux.) Fries. 

The young phases of this plant are often met with in woods, 
and the bright red color of the plasmodium of the forming spo¬ 
rangia make them rather conspicuous objects. At maturity, how¬ 
ever, the sporangia lose their bright color and become more 
nearly the color of the substratum on which they occur. Said to 
be the most common slime-mould in the world. 

TRICHIACEAE 
Arcyria incarnata Pers 

The plants of this species are often found closely crowded on 
rotten stumps, sometimes covering an area of several inches. At 
maturity the delicate threads of the capillitium push out so that 
the entire group of plants resembles rich flesh-colored velvet. 

Arcyria denudata (L.) Sheld. 

Plants resembling those of the preceding species but distin¬ 
guished by the dull reddish brown color. The species was found 
to be common but did not occur in such abundance as the preceding. 

Hemitrichia clavata (Pers.) Rost 

Common on rotten wood and distinguished by the stipitate, 
cup-shaped remains of the sporangia containing the golden yellow 
capillitium. The twisted rope-like appearance, which is one of the 
characteristics of the genus, is revealed only by microscopic exam¬ 
ination. 

Hemitrichia vesparia (Batsch) Macbr. 

At once recognized in the field as distinct from the preceding 
by the dark reddish purple color of the sporangia. Several col¬ 
lections made on rotten wood. The species is common. 

Trichia persimilis Karst. , ^ » 

Rather common and widely distributed in North America. 
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Oligonema flavidum (Peck) Massee 

The sporangia of this spcaes grow closely crowded together 
in little masses and the species is quite distinct in this character 
and the bright yellow color of the sporangia 

N>w York Botanical G \rden 



Two imperfectly known species of Crataegus 

Francis Ramalky and G. S Dodds 

So much misunderstanding exists in regard to certain Crataegt 
of Colorado that further notes intended to clear up the difficulties 
may not be amiss. Dr. Rydberg, in his excellent Flora* did not 
extricate the species from the perplexity of much description. Two 
of the best-marked species, C occtdentalu and C. coloradensts, al¬ 
though recognized by him as distinct, cannot be separated by the 
use of his key. 

These two species were studied by Professor Cockerell f and 
clearly separated. Unfortunately the names given by Professor 
Cockerell are, by further study, found to be either incorrect or else 
not the earliest. The present writers, after considerable held study, 
are in a position to add certain characters not mentioned by him 
and thus help to straighten out difficulties. Also, through the 
courtesy of Dr N. L Britton, who has kindly reexamined his 
type of Crataegtts occtdentalu, some characters may now be stated 
in regard to the species which were not printed in the original 
description (length of petiole, pubescence of twigs, etc.). 

The synonymy of the two species under consideration is as 
follows: 

Crataegus occidentaus Britton, Bull. N Y. Bot. Garden i: 
448. Mr 1898. 

C. Colorado Ashe, N. C. Agric. Exp. Sta. Bull. 175 ; no-113. 
Au 1900. 

C. macracantha occtdentalu Eggleston, Rhodora 10; 82. 1908. 

In part. 

Crataegus coloradensis A. Nelson, Proc Biol. Soc. Wash. 

17 : 175. D 1904. 

C. occtdentalu Cockerell, Univ. of Colo. Studies 5 : 42. 1907. 
Not C. occtdentalu Bntt. _ 

*Ryd£BgrP. A. Flor» of CoIor»do, Colo Agric. Coll. Exp. Su. Bull, xoo i 
193. 1906. 

t Cockerell, T. D. A. Unir. of Colo. Studies 5* 4>-45. ‘W. 
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C. macracantha occidentalis Eggleston, Rhodora lO: 82. 
1908. In part. 

Comparison of the two species 

C. occidentalis C. coloradensis 

Fokm and size Form and size 

SnuUI, mach-bnnched tree with crooked Spreading round-topped tree, a-6 m. 
trunk and limbs, a-6 m. high, sometimes high, usually lymmetrical, not crooked or 
shmb like and dwarfed. much branched 

Branches and twigs Branches and twigs 

Branches gray; twigs blackish, those Branches gray; twigs brownish, those 
of the season loosely tiIIous Bud-scales of the season shining chestnut-brown, gin- 
large, persistent to flowering Ume, the brous. Bud-scales small, early dedduons. 
imdnb pink-purplish. 

Leaf-blades Leaf-blades 

Broadly oborate or oral, coarsely toothed, ‘pho 
with a tendency to become 4 or S-lobed. 

Very rough, dark green but not bluish Moderately tough, dark bluish green or 
green nor bronze-green. bronze-green. 

Scattetingly pubescent above, pubescent The same 
on the veins below. 


Petioles 

About i or J the length of the blade, 
pubescent 

Inflorescence 

Broad at flat-topped corymb; pedicels 
villous. 

Flowers 

About >6 mm. broad 

Stamens 10 or leas. 

Anthers white or cream-colored. 

Calya-tnbe conical, the lobes villous, 
with slender gland-tipped teeth. 

Fruit 

Br^ht red, soft-pulpy. 

Broader than long, lo-is mm. broad, 
9-11 mm. long. 

Indented at base where attached to pedi¬ 
cel ; the Utter not dnb-diaped. 


Petioles 

About ^ the length of the blade, pubes- 
Inflorescence 

Broad or flat-topped corymb; pedicels 
somewhat pubescent. 

Flowers 

The same. 

The same. 

Anthers pink or rose-colored. 

Calyx-tubes very short conical, the lobes 
sometimes villous with slender gland-tipped 
teeth 

Fruit 

The same. 

Spherical, 10 mm. in diameter. 

Not indented where attached to pedied; 
the latter dnb-shaped. 


From the above comparison it is evident that the two species 
are nisily distinguished. The present writers cannot agree with 
Mr. ^gleston, who, as dted above, combines them and places this 
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much-lumped group as a variety under an eastern species. The 
Rocky Mountain species of Crataegus are restricted in distribution 
to canyon mouths and giriches of the lower foothills. They do 
not occur on the plains. Hence it seems best to consider them as 
specifically distinct from eastern species. The discontinuous dis¬ 
tribution in itself would be almost sufficient ground for such sepa¬ 
ration, but the characters of our Colorado species are so good that 
they certainly deserve separate treatment. 

C. occidentalis and C. coloradensts may be distinguished with 
ease in the field or the herbarium, whether flowering or fruiting 
specimens are examined. Indeed, with neither flowers nor fruits it 
is an easy matter to separate them from each other, although not 
so easy to distinguish C. occidentalts from some other closely re¬ 
lated forms. 

UnivuRsiTY OF Colorado, 

Boulder, Colo 
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The aim of thii Index ii to include all cmrent botanical literatnre written by 
Americans published in Amenca, or based upon Amencan material, the word Amer 
ica being used in its broadest sense 

Reviews, and papers which relate exclusively to forestry agriculture horbcnlture, 
manufactured products of vegetable origin or laboratory methods are not included, and 
no attempt is made to index the literature of bacteriology An occasional excepbon is 
made in favor of soi le paper appearing in an Amencan penodical which is devoted 
wholly to botany Repnnts are not mentioned unless they differ from the onginal in 
smne important particular If users of the Index will call the attention of the editor 
to errors or omissions their kindness will be a{ predated 

This Index is r pnnted monthly on cards and furnished in this form to snbacnbers, 
at the rate of one cent for each card Selections of cards are not permitted , each 
subscnber must take all cards pul lished dunng the term of his subscnption Corre 
spondence relating to the cird issue should be addressed to the Treasurer of the Toney 
Botanical Qub 

Bessey, C E A synopsis of the plant phyla Univ Studies [Univ 
of Nebraska] 7 275-373(1-99) O 1907 
Bntton, N. L. I ucien Marcus Underwood Columbia Uoiv Quart 
10 67-69 portrait D 1907 

Brodie, W. A new station for a northern fern Ontario Nat Sci 
Bull 3 4 S 18 My 1906 

Bryhn, H. Bryophyta in itinere polan norvagorum secundo collecta 
1-260 pi /, 2 Knstiania, 1907 

Report of the second Norwegian cx| edition in ihe Iram 1898 1902 No ii 

Bnrlingham, G S. 4 study of the influence of magnesium sulphate on 
the growth of seedlings Jour Am Chem Soc 29 1095-1112 

J 1 1907 

Carter, H. A. An addition to the list of Wellington County Orchtda^ 
ceae Ontario Nat Sci Bull 2 46 18 My 1906 

Chllatman, A, H. Observations on the wintering of gram rusts 
Trans Wisconsin Acad 15 98-107 190s 

Colgate, E. J. Notes on the flora of northern Wellington County 
Ontario Nat Sci Bull 2 45 » 4 ^ *8 My 1906 

Copeland, E. B. A new Polypodtum and two varieties Leaflets 
Philippine Bot I 78. 79 J* 

Coolter, J. M. A text book of botanj i-x + 1-365 / 2-S20 
New York, 1906 
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Coulter, S. Michillmda (Michigan) sand dunes and their flora Proc 
Indiana Acad Sci 1906 las-iaS 1907 [Illust ] 

Coulter, S. Notes upon the rate of tree growth in glacial soils in 
northern Indiana Proc Indiana Acad Sci 1906 114-iai 1907 

Deam, C. C. Additions toJndiana flora—no 3 Proc Indiana Acad 
Sci 1906 137, 138 1907 

Denmeton, H. R. The Russulas of Madison and vicinity Trans 
Wisconsin Acad 15 71-88 1904 

Domin, K. UmbelUferae novae extraeuropaeae — I Repert Nov 
Spec 4 298-300 20 O 1907 

Includes Bnalttta ptlata loHgiptt Domin var nor 
Domin, K. Zwei neue Azorella Arien aus Sudanierika Repert Nov 
Spec 4 296-298 20 O 1907 

A eeuadarensu and A prumatoelatla 

l>us6n, P. Neue und seltene Gefasspflanzen aus Ost und Sudpata 
gonien Arkiv Bot 7’ 1-62 pi 9 4 S 1907 

Includes 20 new species and varieties 

Elmer, A. D. £. A fascicle of Benguet figs Leaflets Philippine Bot 
I 42-62 to Ap 1906 

Elmer, A. D. E. A fascicle of East Leyte figs Leaflets Philippine 
Bot I 187-205 10 D 1906 

Elmer, A. D. E. Additional new species of Rubiaceae Leaflets 
Philippine Bot 1 63-73 12 Ap 1906 

Elmer, A. D. B. Manual of the Philippine Compontae Leaflets 
Philippine Bot i 83-186 16 Au 1906 

Elmer, A. D. E. New Pandanaceae from Mt Banahao Leaflets 
Philippine Bot i 78 [bis] -8a i Au 1906 
Elmer, A. D. E. Pandans of East Leyte Leaflets Philippine Bot. 
I 74-77 IS Ap 1906 

Elmer, A. D. E. Philippine Rubtaceae Leaflets Philippine Bot. 
1 1-41 8 Ap 1906 

Eoelle, K. Algologiske notiser—IV Kgl Noiske Vid Selsk Skr. 

1907* 1-30 1907 

Indndes new ipeaes from California and the West Indies 
[Glbsou, H. H.] American forest trees — [i] Poplar or white- 
wood, Ltrtodendron Juhpifera Linn Hardwood Record 19'. 14, 
IS 10 Ja 1905 [Illust ] 

[OltMon, H. H.] American forest trees — a White oak, Qtureus 
alba Lmn Hardwood Record 19^ 13, 14 25 Ja 1905 [Illust ] 
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(Olbson, H. H.] American forest trees—3. Hard maple, Acer 
Marsh. Hardwood Record 19*: la, 13, 10 F 1905. 

(Olbson, H. H.] American forest trees —4. Sycamore, Flatanus 
occtdentalis Linn. Hardwood Record 19*: 12, 13. 35 F 1905. 

[Illust.] 

(Gibson, H. H.] Amencan forest trees—5. American beech, 
Fa^us amencana. Hardwood Record 19“: 14, 15. 10 Mr 1905. 

[Illust.] 

(Gibson, H. H.] American forest trees — 6. Black birch, Aru/a 
/^«/oLinn. Hardwood Record 19“: 12, 13. 25 Mr 1905 [Illust.] 

(Gibson, H. H.] American forest trees—7. Black ash, Fraxtfius 
tu^a Marsh. Hardwood Record 19"- 12, 13. ro Ap 1905. 
[Illust.] 

(Gibson, H, H.] Amencan forest trees — 8, Black walnut, fuglans 
ntgralAnn. Hardwood Record ao' : 14-16. 25 Ap 1905. [Illust.] 

(Gibson, H. H.] Amencan forest trees — 9 Basswood, 71Ao amert~ 
canaLinn. Hardwood Record ao* : la, 13. 10 My 1905. [Illust] 

(Gibson, H. H.] Amencan forest trees —10. Cypress, Taxodium 
dishchum (Linn.) Rich. Hardwood Record 30*: 16, 18. 35 My 
1905. [Illust ] 

(Gibson, H. H.] Amencan forest trees—ii. Chestnut, Castanea 
dentata (Max^,) Borkh Hardwood Record ao*: 10, xi 10 Je 
1905. [Illust] 

(Gibson, H. H.] American forest trees —13. White Ash, Fraxinus 
americana Linn. Hardwood Record ao*: la, 14. 25 Je 1905. 

[illust.] 

(Gibson, H. H.] American forest trees —13. Shagbark hickory, 
Hicoriaovata (Mill.) Britton. Hardwood Record ao*: 12, 13. 
TO J1 1905. [Illust.] 

(Gibson, H. H.] Amencan forest trees — 14. Red oak, Quercus 
ruAraUnn. Hardwood Record ao’ : ia, 13. 35 J11905. [Illust] 

[Gibson, H. H.] American forest trees—15. Silverbell tree, Mohro- 
dtndron carolimm (Linn.) Britton; Halesia Utraptera Ellis. Hard¬ 
wood Record ao*; 10, ii. 10 Au 1905. [Illust.] 

[Olbson, H. H.] American forest trees—16. Black cherry, Pruttus 
sentiM Ehrh. Hardwood Record 30»: 12, 13. 25 Au 1905. 

[Uluit.] 
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[Gibson, H. H .] American forest trees—17 American holly, 
opaca Alt Hardwood Record ao'** 10, ii 10 S 1905 [Illust ] 

[Gibson, H. H.] American forest trees— [18] Red gum, Ltqutdam- 
bar Styractflua "Lma Hardwood Record ao” la-is 35 S 1905 
[Illust ] 

[Gibson, H. H.] American forest trees — 19 Cottonwood, Populus 
deltoides Marsh , Populus momhfera Ait Hardwood Record ao‘’ 
10, II 10 O 190^ [Illust] 

[Gibson, H H.] Amencan forest trees — 30 Sassafras, Sassafras 
Sassafras (Linn ) Karst , Sassafras officinale Nees and Eberm 
Hardwood Record at' 13, 13 35 O 1905 [Illust ] 

[Gibson, H. H.] American forest trees— ai Red maple, Acer rub 

T inn Hardwood Record ai* 10, ii 10 N 1905 [Illust] 

[Gibson, H. H.] American forest trees—23 Iroxi'HooA, Ostrya itf 
gtnica (^or tir^mana) Willd Hardwood Record al* 12, 13 25 

N 1905 [Illust ] 

[Gibson, H. H.] Amencan forest trees — 23 Bucktye, Aescu/usoc- 
tandra Marsh , Aesculus flava Ait Hardwood Record ai' 10, 11 

10 D 1905 [Illust ] 

[Gibson, H. H.] American forest trees — 34. Black gum, Nyssa 
syhalua Marsh Hardwood Record ax' 12, 13 35 D 1905 

[Illust ] 

[Gibson, H. H.] Amencan forest trees—25 Live Oak, Quercus 
vtrpntana Mill, Quercus ttrens Ait Hardwood Record at* 10, 

11 10 Ja 1906 [Illust] 

[Gibson, H. H.] American forest trees—36 White pine, Pttius 
Strobus Linn Hardwood Record at’ 14-16 35 Ja 1906 

[Illust ] 

[Gibson, H. H.] American forest trees — 37 Hewlock, Tsuga cana¬ 
densis (Linn ) Carr Hardwood Record ai* 10, ii 10 J 1906 
[Illust ] 

[Gibson, H. H.] Amencan forest trees — 28 Red cedar, Jumperus 
jarginiana Linn Hardwood Record 3i* ia-14 35 i 1906 

[Illust ] 

[Gibson, H. H.] Amencan forest trees — 29 Loblolly or North 
Carohnapine, Pinus Taedalitm Hardwood Record ai" 14,15 
10 Mr 1906 [Illust ] 

[Gibson, H. H.] Amencan forest trees — 30 Red spruce, Ptcea 
rubens Saigent Hardwood Record az" 14, 15 >5 Mr 1906. 

pUust] 
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[Gibson, H. H.] American forest trees—31. Longleaf yellow pine, 
Pinus palustrtsWW. Hardwood Record ai” ■ 14, 15. 10 Ap 1906. 

[liiust.] 

[Gibson, H. H.] American forest trees—32 Bull pine, Arizona 
white pine, California pine, Pinusponderosa Laws. Hardwood Rec¬ 
ord aa': 14,15. 25 Ap 1906. [Illust.] 

[Gibson, H. H.] American forest trees — 33 Hackberry, Celtis 
occuientahs Linn. Hardwood Record aa*: 14, 15. 10 My 1906. 

[Illust.] 

[Gibson, B. H.] American forest trees — 34 Water elm, P/anera 
aguahea Gmel. Hardwood Record aa* 14, 15. 25 My 1906. 

[Illust.] 

[Gibson, H. H.] American forest trees — 35 Black or yellow-bark 
oak, Quercusvelutimljun , Quercusimtona Bart. Hardwood Rec¬ 
ord aa‘ : 14,15 10 Je 1906. [Illust.] 

[Gibson, H. H.] American forest trees—36 Norway or red pine, 
Pinus resinosa Ait Hardwood Record aa'" 16, 17. 10 S 1906. 
[Illust.] 

[Gibson, H. H.] American forest trees —37- Mahogany, Swietenia 
Mahogani, Khaya senegaUnsts, Sayemda febrtfuga Hardwood Rec¬ 
ord aa" • 15,16. 25 S 1906. [Illust.] 

[Gibson, H. H.] American forest trees — 38. Chestnut oak, Quercus 
Prinus Linn. Hardwood Record aa" • 16, 17. 10 O 1906 

[must.] 

[Gibson, H. H.] American forest trees —39. Cucumber tree, Mag- 
Hoita aeumtnafa Linn. Hardwood Record 33’. 16, 17- as O 1906 
[Illust ] 

[Gibson, H. H.] American forest trees — 40 Black locust, Podinia 
Pseudacacia L. Hardwood Record 33’: 16, 17 - >o N 1906 
[Illust.] 

[Gibson, H. H.] Amencan forest trees — 4 1 • Amencan or gray elm, 
l 7 /mus ameneana Linn. Hardwood Record 33’. 16, 17. *S N 
1906. [Illust.] 

roibson H. H.] American forest trees —4a Overcup oak, Quercus 
^raArWalt. Hardwood Record 33 ‘: 16, 17. 10D1906. [Illust.] 

TGlbson, H. H.] American forest trees —43- Bed or river birch, 
Be/ula Higra Linn. Hardwood Record 03*: 16. 17- *5 D 1906. 

Glaxioa, A. F. M. Plantae Brasiliae centralis a Glaziou lecUc. M 6 m. 
Soc, Bot. France 3 : 113-*®®- * 9 ®*' 
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Oiaenlcher, S. The relations of the andrenine bees to the ento- 
mophilous flora of Milwaukee County. Trans. Wisconsin Acad. 

15: 89-97. 1905. 

Hanhberger, J. W. A grass-killing slime-mould. Proc. Am. Phil. 
Soc. 45 : 271-273. 1906. 

Heniot, W. The Cyperaeeae of the vicinity of Galt, Ont. Ontario- 
Nat. Sci. Bull. 3 • 35-38. 18 My 1906. 

Holm, T. EragrosHs Purshu. Ontario Nat. Sci. Bull. 3 : 46, 47- 
18 My 1906. 

Holm, T. On the etymology of plant names. Ontario Nat. Sci. Bull. 
3 ; 25-30. 18 My 1906. 

Howe, R. H. & M. A. Common and conspicuous lichens of New Eng¬ 
land 3 : 41-56. 4! 57-7*. 1906. [Illust.] 

Kern, F. D. Notes on the occurrence of ScUroHnta frucligena. Proc. 

Indiana Acad. Sci. 1906 : 134-136. 1907. 

Kem, F. D. Parasitic plant diseases reported for Indiana. Proc- 
Indiana Acad. Sci. 1906 . 129-133. 1907 [Illust.] 

]BQugh, A. B. An introduced Luzula. Ontario Nat. Sci. Bull. 2 : 

45. 18 My 1906. 

Klngh, A. B. Another station for Artemisia caudata. Ontario Nat. 
Sci. Bull. 3 : 47. 18 My 1906. 

Klngh, A. B. Eclipta alba in Canada. Ontario Nat. Sci. Bull. 3: 

46. 18 My 1906. 

Klngh, A. B. Hehanthus strumosus mollis in Ontario. Ontario Nat. 
Sci. Bull. 3 ■ 47. 18 My 1906. 

Klngh, A. B. Notes on the Cyperaeeae of Ontario. Ontario Nat- 
Sci. Bull. 3 : 23, 24. 18 My 1906. 

Klngh, A. B. A Pameum new to Canada. Ontario Nat. Sci. Bull, 
a : 46. 18 My 1906. 

Klngh, A. B. The Cyperaeeae of Wellington County, Ontario. On¬ 
tario Nat. Sci. Bull, a: 38-43. 18 My 1906. 

Klngh, A. B. The flora of a sandy marsh. Ontario Nat. Sci. Bull, 
a : 33-35- 18 My 1906. 

EjinxUn, F. Eine neue Calceolaria aus Peru. Repert. Nov. Spec. 4 ; 
353- 3* D 1907. 

C Afoyoiambae. 

lAveBU, H. Decades plantaruro novarum—I. Repert. Nov. Spec. 
4: 335-327. 20 An 1907. 

Inclode* Lopeda GUuind sp. nor., nstiTe In Bni^ 
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Limell, J. Sagittaria arifolta Nutt, m North Dakota. BuU. Leeds. 
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Nichols, S. P. The nature and origin of the binucleated cells in some 
Bastdtomycetes Trans. Wisconsin Acad. 15: 30-70. pi. 4 -6. 
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Wildeman, de. Heekeria peltata Kunth. Ic. Sel. Hort. Thenensis 
^ - pi 314 - Je 1907 

Wildeman, de Polygonatum commutatum Dietr. Ic. Sel. Hort. 
Thenensis 6: 55-57- p^- 315. Je 1907. 
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Acalypha jrawlens, 35a. virgimca, 35* , 

Acarospora Oamogloi, 297 I 

Achillea, 338, Millefolium, 352 
Acnida cannabina, S44. tamariscina. 
S44! tamanscma tuberculata, 344, 
tuberculaU, 344 I 

Acrolejeunea, i6i, 162, 164, 163, poly- 
carpa, 162 1 

Acrostichum, a; 

Actinopteris, a; > 


Additional Philippine Polyporaceae, 391 I 
Adiantun, 37, a8, diaphanum, 272, 
setulosum, 372 


Adopogon Dandelion, 348 
Aecidium aurantiacum, 506, Botrya- 
pites, 306, germinale, 506 
Attache, ssi , nepetoides, 551, scroph- 
ulanaefolia, 351 
Agathis, 349-354, 236 
Agosena, 348 

Agrimonia, 332, 338, Eupatorla, 552, 
mollis, 332 

Agropyron, 533, littoreum, 200, re¬ 
pens, 200, 476, repens httoreum, 300, 
repens pilosura, 476 
Agrostts ^ba, 191, alba anstulata, 473, 
alba vulgans, 191, antecedemi, 
473-475 • depressa, 19a, elata, 19a, 
193. hyemalis, 193, 353, 474. 475. 
intermedia, 193, maritima, 191, per- 
ennans, 193 
Aira caryophyllea, 193 
Alabastra philippinensia, 63 
Albertia, 350 

Albugo Bhti, 362, 344. Candida, 545. 
•46, Cladothncis, 36a; l^lichlae, 
362, Ipomoeae-panduranae, 549. 
Lepigoni, 543. occidentalis, 3^1. 548; 
platensis, 361, 363, 343, Portulacae, 
361. 55a; Tragopogonis, 361, 544, 
546-549; Trlanthemae, 361, 543 
Akicomium, 32 

Algal periodicity in certain ponds and 
streams, 223 

Alisma, aiS-217, 324. 225, Plantago, 


213. 217 J ‘Plantago-aquatica, 213, 
snbcordatuffl, 62 

AllionU inearsata, 543; nyctaginea, 
543 

Allium Cepa, S43 


Alopeourus aristulatus, 47a, 473,' 8*0- 
iculatus, 47a. 473. prttensis, 191, 473 I 


Alsophila, 27 

Amaranthus, 544; albus, 544; Blge- 
loyii, 544: blitoides, 344; chloro- 
stochys, 544, crispus, 544; emargi- 
MtM, 544, graeciians, 344; hybri- 
I dus, 544, hybndus panieulatus, 544; 
Palmeri, 544, panieulatus, 544; retro- 
flexus, 344; spinosus, 544; tnstis, 
544. vindis, 544 

Amaurodenna aaporulatniiiy 407; 
bataanonao, 407, ClomanaiM, 408; 
Elmerianum, 408, Bamosil, 408 
Ambrosia, 544; artemisiaefolia, 35a, 
344. psilostachya, 544, trifida, 332, 
544 

Amelanchrer, 499 

American boUnical literature. Index to, 
('907), 45. (1908), 91, 151, 219,277; 
(1907), 313, (1908), 367, 417, 467, 

S13, sss. (1904-1907), 585 

Ammophila, 56, 186, arenaria, 47a 
Ampelopsis qmnquefolia, 544, Richii, 
544. Veitchii, 544 
Anabaena, 24a, 347 
Anacbaris, 463, Alsinastrum, 461,465; 
canadensis, 462, 465, Nuttallii, 461, 

483. 485 

Analogy between the development of 
the plates of crinoids and the leaves 
of Sassafras, 571 
Anaphalis margantacea, 33a 
Anaxagorea javanica, 66, rodlata 66, 
74 

Anchistea virgimca, 53 
Andropogon, 147, >48, 3531 abbreria- 
tus, 18a, furcatus, 182, littoralis, 
183, virginicus, 147, 148, i8a, sco- 
parius, 148, 181; scoparius villosiasi- 
mus, 181 

Androsace officinalis, 552 
Anemia, 27 

Anemone, 352, acutiloba, 552, cana¬ 
densis, 552; cylindrica, 352; diehot- 
oma, 353, multifida, 552; nemorosa, 
353, pennsylvanica, 55a; qninque- 
folia, 552, virginiana, 552 
Angiopferis, 27 

Anoplolejeunea, 155. >85, i73-t7S; eon- 
ferta i75-»79, herpestica, 173, I7S 
Antennaria plantaginifolia, 546 
Aflthoxanthnm odoratum, 190 
Apalanthe, 463; Schwelgdtxii, 463, 465 
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Applet, The Fruit Spot of, 4t3 
Ambit, S4S furcmta, S45. glabrt, 545, 
hirtntot, 54$, Holboellii, 545, lyrata, 
545 virginica, 545 

Amuctna, 350-254, 356, BidwiUt, 

-*50, 355, 357, 35g, 360, bltulanan- 
355, 3S7-a5g, 360, bohemica, 
354 Coolni, 35g , excclaa, 354, tmt- 
triiyl, 358, 360 Toncaai 357- 
Araucanan remaint from the Atlanbc 
coatal plam, 349 
Arancanoxylon, 354 
Amucantet, 354 ovatua, 353 356 380, 
ZaUlarl, 353, 354, 359 3^0 
Archilejeunea, 155 i6s, 168, 169, 171, 
173, 174, 175 Aubenana, 16S-171, 
conferta, 165, 176, Cmegen, 168 
169, porelloidea, 165, paendo cucol- 
lata 165, Sellowiana, 173, vlridll' 
slma, 169-171, 179, xanthocarpa, 
163 17a 

Aieyna denudata, 579, inumata, 579 
Areolana, 395 

Argemone platyceraa 363, 551 
Anttida, 147, 148 dichotoma, 147 148, 
190, 353, gmcilit, 190, 353 • putpu- 
ratceot, 148, 191 
Aroma, 505, 508 

Artemiaia, 348 biennia, 548, canaden- 
tia, 546 liidovieiana 546 
Arthroapira, 348 Jennen, 348 
Aruncua S4i, 54a acuminatna S4a, 
Aruncna, 543 kamchaticua, 543 
pubeacena 541 , aylveatna amen 


canua, 541 

Aaclepiaa aynaca, 353 
Aapamgua Sprengen, 371, 375 
Aapidium Boottii, 136, cnstt 

tpinnlotum, 136 margmale, 18, 
apinuloaum Boottii, 136 
Aaplemom 37, ebwoidea, 37, 13s, 
Fibx-foemina, 53, Filix-foenuna an 
gnstum, 53 Filix foemina Michanxu, 
53, Filix-foemina rhaeticom, 53 
Aater, 334, 358, 347, diffuaua, 35a, 
Nome-Angliae, 353, 546 oblongi- 
folma, 348, aagittifoliua, 547, vimm- 
eua, 352 
Attalbe, 541 
Aatracalua, 358, $50, canadenait, $50, 
baataU, 548, lotiflorua, 550 
Atlantic coaatal plain. Some Araii- 
canan remaina from the, 349 
Arena, 358 
AzoUa, 37 


Bahamian apeciea of Kvolnilua, 89 
Barbarea Barbarea, 545, vulgwa, 54S 
BAxarRABT, J, H. The publiabed work 
of Locira Marctit Underwood, 17 


Batidiopbom entoapora, 548-548, Bkeller- 
mami, 544 
Batataa ednlia, 549 

Bxaav, E W Some Amncanan re- 
mama from the Atlantic coaatal 
plain, 349 
Beta rolgaria, 548 

Bickmxu,, E. P. The fema and flower¬ 
ing plants of Nantucket, 49, 181, 471 
iBieucuIla, 550 551, canadenau, 550, 

I Cucullana 550 

I Bidena, 358 cemua, 547, chryaanthe- 
moidea 347, comoaa, 547, connata, 
547, connata comoaa, 547, frondoaa, 
343 35a, 347. laevia, 547, latifoUa, 
343 leucantha, 344 piloM, 343, 344 
Biographical sketch of Lucien Marcus 
Underwood, i 
Bjerkandem aduata, 391 
Blecbnum, 37 
Blitum capitatum 348 
j Blephanglottia Blephanglottia 483 
I Boerhaavia amaophylla, 343 > diffuaa, 
543 erecta, 543 hirauu, 54S pan- 
I iculata, 543, Sonorae, $43, apicata, 
I 543 viacosa, 543, Xanu 543 
Boleti of the Froat herbarium, 517 
'Boletus aSinis 535 albus, 518, 
alveolatua $18 530, amencanus, 530 , 
ampliponis, 517, anreobrunneus, 535. 
aunporus 518 530, 531, 525, bi- 
color 518, 5aa, 535, bonnns, 518, 
brenpes, 534, caeepitosus, 531, 
canus, 535 castaneus, 518, 533. 
chromapea 518, cbryaenteron, 518, 
I 334 536, dintonianus, 533-535, 

collimtus $18, cyaneacena, 519, de- 
corus, 519, diSractua, 535, eduha, 
519 531, 533, 535, elbenaia 517, 
elegant, 519 , eximius 53a Farlowi, 
535, felleus, 519, 531 ferrugmens, 
519 firmus 519 , flavidus, 530, 531, 
flaro aureus, 535, fiavus, 530, Frottii, 
530, glntinipea, 535, gracilia, 517, 
$36 gramuucola, 535 gramims, 535 , 
granulatus, 518, 530 534, gntens, 

530 innixus, 530, interroptiu, 535, 
lenticulans, 525, limatulua, $31; 
lundiis, 519, 531, 533, 534, Inteuk, 
519-533, magnuporus, 531, miniato- 
olivaceus, 531 , multipunctus, 533; 
Murraii 521, 526, omatipes, 519-533, 
535 , pallidua 531, paludoaus, 536, 
pahiater, 517, Peckii 521, 536. 
pictus, 521, 524, 526, piperatns, 531, 
533, Ravenelu, 519, 533, 536, retipea, 
519, 531, 533, robnati^ 523, Roi^ 
ante, 533, rubra, 533, mhnpea, 536 } 
Ruaaellii, 532, talmWeolor, 522; 
Satanua, 533, acaber, 533, 324. sero¬ 
tinus, 523, BUtotrema, 533, aordldns. 
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p3. •padiceus, 533, q>ecio(ui, 533, 
Spraguei, sa3i Sa4f 5*6. strobiUceus, I 
544; subchromeua, saa, Sa6, subreti ' 
culatna, sa6 , lulfureua, 533 , luifuretu 1 
auiicolor, 533, tenuic^ui, 534, uni- 
color, 3*4. vermiculoaua, sa3, verai-| 
pelha, 533, sa4i vmaceaa, 536, viii- 
dariua, 534, viacosui, 534 I 

Botanical literature, American (1907), 
45 I (1908), 91, isi. ai9, 377 > (>907). 
315, (1908), 367, 4I7 i 467. 5*3. SSS. 
(1904-1907), 585 

Botrycknun, 36-38, 30, obliquum, 53, 
353, tematum, 36, ailaifolium, 33 
Brachiolejeunea, IS5. i57-i59. ifii. i6a, 
168, b ^ h a mmri a, 383, 38s. 386, 
389, bicolor, 158, 1S9, chinantlana, 
160, 386, corticalii, 158, 160, 164, 
385; dendtoUa, 138, 160, 386, In- 
■ttlairla, 159-161, 179, 386, latifolia, 
155; sandviceiuua, 157 
Brachyphyllum, 35a, 354 
Braaaica, 545, alba, 545 , arventia, 545, 
546; campeatna, 545, integnfolia, I 
545, ntgra 545, oleracea, 545, aa- 
tiva, 545 , Sinapiatrum, 545 
Brenua Lactucae, 548, 549 I 

Britton, N. L. Profeaaor Underwood’a 
relation to the work of the New 1 
York Botanical Garden, 39, Studiea I 
of Weat Indian planU, 337, 57i, The , 
generic name Bucida, 303 , The genus 
Emodea Swart* a study of apeciea 
and racea, 303 

Bromua, 533, hordeaceus, 200 , race- 
moaua, 300; aecalinua, 200 , atenlis, 
300, 475, tectonim, 199, 300 
Brooks, C:. The Fruit Spot of apples, 
433 

Brown, H. B Algal periodicity m 
certain ponda and streams, 333 
Bmnella vulgaris, 360 
Bryonopsis laciniosa erythrocarpa, 549 
Bryoptens, 157, i6a 
Buceras, 303 

Bucida, 303, Buceras. 303, 305 
Bucida, The generic name, 303 
Bucida Buceras, The hypertrophied fruit 
of, 305 

Bulbochaete, 334, 345, crenulata, 337, 
345 

Buraa Buraa-paatoris, 545 
Buraera, 341 ; angustata, 343, glauca. 
343: gummifera, 341, gumnufera 
didira, 341: gummifera pubeacene, 
341; inaguensU, 34a, aimplicifolia, 
34a 

Cactus divancatua, 564, repandua, 5*4 
Cacoma, 306, Botryapitea, 506: ger- 
minale, 508 


Calule amencana, 545, edentula, 345 
Caladium Colocasia, 544 
Calamagroatia canadensis, 473; cinnol* 
des, 473 

Calandnnia Mensiesii, 553 
Calliptens, 37 
Calhtriche, 334 
Calonyction aculcatum, 549 
Calophyllum Inophyllom, 400 
Caloplaca anuibUla, 398, elegana 
brnchyleba, 398 
Calothnx parietina, 343, 348 
Calvatia, 39s, aculptum, 395 
Calystegia Sepium, 549 
Camclina microcarpa, 545, sativa, 545 
Campanula, 358 
I Camptosorua, 37 
' Cantharellus, 37 

Capnoides, 551, aureum, 550, 551, sem- 
I pervirena, 550, 551 
I Capaella Buraa-paatoris, 545 
I Cardamine bulbosa, 545 , hirauta, 353, 
545 , lacmiata, 545 , ludoviciana, 545 ; 
rhomboidea, 545 

Carduus arvensia, 547, lanceolatus, 547; 
mnticus, 547, spinoaissimus, 547; 
undulatus, 547 

Carex, 363, 366, 367, 358, 471, 487, 490, 

494, abdlta, 493, adusta, 4^, albi¬ 
cans, 490 , albolutcscena, 497 ; alpes- 
tris, 4^, annectent, 493, aquatilis, 
487, brunneacena, 496, bullata, 484; 
toilata Greenii, 484, caneacens, 496; 
canescena alpicola, 496; caneacens 
diajuncta, 495 , canescena aubloliacea, 
496, cophnlantha, 489, 493-495; 
cephalantha angustata, 494; ohlhtl- 
nhuonslu, 365 , communis, 490 , co- 
mosa, 485, costellata, 488, 489; cos- 
tata, 488 , cnstata, 364 , Davisii, 490 , 
deflexa, 490, delicatula, 495, dia- 
junita, 495, ecbinata cephalantha, 
493, Emmonaii, 489-491, feativa, 
262, featucacea, 353; feU, 369, fili- 
formia, 485, 486, glgiM, 266-268, 
Goodenovii, 486-489, gynandra, 488 ; 
hirta, 486, hormathodes, 496, 497; 
hormathodea mviaa, 496, 497; in- 
comperta, 494, interior capillacea, 

495, intumescens, 483, lagopina, 262 ; 
lagopodioides moniliformis, 364; la¬ 
nuginosa, 485, 486, leponna, 361, 
262, leporina amencana, 361 , lepta- 
lea, 493, Uddonl, 363, 364; lupulina, 
484, lupulina pedunculata, 484, In- 
nda, 353, 484, Inrida flaccida, 484; 
marcida, 366; Muhlenbergii, 353, 
493, muricau, 493, palletcena, 353, 
489, pennaylvanica, 489, petaaata, 
361-363; phaeocephala, 361-363 ; 
phyaaema, 484, Predii, a6i, 363; 
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projeote, 364 psendo eyperai 485 
ptendoscirpoidea 266 268 reducta 

364 rosea 493 ■oabrltuealA, 367 
386 acirpUormia, 367 a68 370 
scirpoidea 266 367 369 370 scir 
poidea gigas 368 scirpoidea steno 
cUaena 369 sciipoides capiUacea 
495 seorsa 495 silicea 497 stel 
I^ata cephalanAa 493 stellulata ex 
celsior 493 stenoelilMiui 266 
367 369 stenhs 494 495 stipata 
493 straminea 496 497 straminea 
alata 498 straminea echmodes 496 
497 stncta 486 sublol acea 496 
tenuis 489 toOM, 49 a tnbuloides 

365 tnbuloides monil fonnis 364 

umbellata 491 493 umbellata brevi 
rostns 491 umbellata tonsa 491 
493 utriculata 484 utnculata 

minor 484 varia 490 491 vestita 
483 virescens 488 489 virescens 

minima 488 virescens Swann 488 
vulgans stnctiformis 487 vnlp 
noidea 49a Walteriana 485 xan 
tbocarpa annectens 493 

Carex Notes on 361 
Canca Papaya 141 >46 
Canca Papaya Correlation of flower 
and fruit structure in 141 
Cassia 397 marylandica 353 
Cassipourea 339 alba 339 ell pt ca 
339 340 guianensis 339 rabcor 
data 340 ■ulwaaallia 340 
Castalia ampla 314 odorata ai7 383 
384 a86 387 389 
Caudalejeunea 163 
Celastrus scandens 353 
Celtis occidentalis 553 
Cenchrus tnbuloides 190 
Centaurea 358 547 
Cephalocereus 388 
Cephaloxia 35 

Cerastinm 543 cerastioides 543 
longipedunculatum 543 nutans 543 
tngynum 543 viscosum 543 vul 
gatnm S43 

Ceratites Botryapites 506 
Ceratoptens 37 tnangulans 31 
Cereus aggregatus 84 coccineus 84 
conoideus 86 cubensis 563 divan 
catus 565 divergens 563 erectus 

366 enophorus 363 gracilis 363 
monoclonos 563 pellocidus 36a 
phoeniceus 84 phoeniceus conoideus 
86 polyacanthus 83 repandus 363 
364 566 Roemen 86 subrepandus 
363 undatus 564 

ChaetocUoa 353 353 glanca 190 

333 italica 190 533 versicolor 190 
virMis 190 5S3 

Chaetophora 337-339 344 046 en 


dmaefolia 339 346 pisifoimis 339 
335 338 346 
Cbamaecnsta 333 358 
Chamaecypans 301 nootlcatensM 301 
thyoides 310 311 
Chamaerapliis 333 

Chamaeayce 550 eordifolia 330 glyp 
tosperma 530 hirtula 330 htimi 
strata 330 serpens 330 serpylU 
folia 530 stictospora 530 
Cheilanthes 37 
Cheilolejeunea 378 
Cheiranthus asper 343 Cheiri 545 
paciflcum 545 

Chenopod um 548 album 548 album 
vinde 348 bybndum 348 lepto 
phyllum 548 rubrum 348 
CUor s elegans 553 
Chrysomyxa 499 
Cibotium 37 
C chonura Intybus 348 
C enlcowsk a reticulata 377 
C nnamomum Heeni 375 
Cirs um 3 s 8 arvense 547 
Citrullus vulgans 349 
Cladium manscoides 483 
Cladophora 333 334 340 346 glom 
erata 339 340 344 346 
Oadothrox lanugmosa 362 344 
Claviceps 339 533 purpurea 533 
Clayton a perfol ata 533 virginica 353 
Clethra WlllUmgil, 73 73 
Closterum 109 no 133 333 345 
abruptum 124 acerosum lai 337 
333 334 345 acerosum elongatum 

133 134 ac culare 138 134 acumi 
natum 117 acutum 138 134 an 
gustatum 113 angustatum clavatum 
113 133 134 angusUtum decussa 
turn 113 angustatum rebculatnm 
113 Archenanum in 134 arcua 
turn 118 areolatum 130 attenua 
turn 137 Braunii 130 Calamus 
131 calosporum 118 ng Cornu 
major 134 costatum 114 134 cos 
tatum Westii 114 134 Cncumis i30 
34s Cynthia no 133 decorum 131 

134 decussatum 133 Delpontei 131 

Dianae 117 118 134 345 Dianae 
arcuatum 118 didymotocum in na 
134 didymotocum Tohnaonll, 112 
eboracense lao Ehrenbergii lai 
134 333 >45 Knsis in graeile 
136 gracile elongatum 136 gramle 
teime 136 mcurvum 119 i34 m 
termedium 115 mtervalicola 131 
134 Jennen 119 134 Johnaimu 

113 juncidnm 116 134 jtmeidum 
brevius 117 134 juncidum elooga 
turn 117 Kntsingu 133 134 lance 
olatum 133 Letblemu 130 134 
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Leiblelnh cnrtum, tai; limneticum i ConolopsU aneba, '407; badia, 39a; 
tenue, ia6, Uneatuni, lag, 134;! bataanwiala, 393; caperata, 39a; 

Imeatnm cosutum, lag; littorale, 134, OopalMldl, 39a, dermatodea, 393: 

134; Lanala, laa, 134; Lunula inter- mwaolUva, 393; ocadentalu, 394: 
medium, 133, Lunula maximum, 133, semilaccata, 394; ■aboraeata, 394 
134; Lunula minor, 133; Lunula Conolut atypua. 394; OlamtiudM, 
minus, 133, macilentum, 113, 134. 394: Onmuil, 39S > elongatns, 39s: 

maculatum, 130; Malmei, iii, 134; maximus, 395, murinua, 39s, nigro- 

moniliferum, lai, 134, mourense, marginatua, 396, parptialllBB, 396; 
131: nasutum, 133, Kovae-An- prolificans, 396, rnbritlsotiu, 396: 
gllM, i3i> 134 ■ parrulum, 118, sabremiolp^ 397, versicolor, 403, 
134; praelongum, 135, Pritcbardi- 531 

annm, 137, 134, pronum, 137, Fseu- Comucopiae byemalii, 193 
dodianae, 118, 134, Ralfaii, 139; Comus candiditaima, 353 
Ralfsii hybndum, 130. >34. Ralfsii Coronopus, S4S 

immane, 130, 134, regulare, 114,1 Correlation of fiower-and fniit-struc- 
134; robustum, 141, rostratum, 133,1 ture in Carica Papaya, 141 
134; rostratum bievirostratum, 133, jCorydalis, SS* ■ aurea occidentalis, ssi i 
aetaceimi, 133, 134, stngosum, 135, glauca, 5Si 

34s, stnolatum, 115, 134, striola-1 Cotmanum, 109, 334, 343; Botrytis, 
turn elongatum, 116, stnolatum erec- 34s, laeve, 34s; Pbaseolui, 343; 


medium, 115, subanguatatum, 133, 
subangustatum clavatum, 133; sub- 
directum, 116, subtile, 136; subula- 
tum, 138, 1341 Toxon, 13$, 134. 
tumidum, 134, turgidum, 137, tur- 
gidum intermedium, 137, Ulna, 116, 
134, Venus, 119, 134 
Oosterium, The New England species 
of, 109 

Cnicus, 547, arvensis, 547, homdulus, 
547; lanceolatus, 547, muticus, 547 
Coccinia indica, 549 
Cochleana Arraoracia, S4S. oleracea. 
S4S 

Coelastrum, 341, 347, microsporam, 347 
Coleochaete, 345, acutata, 338, 345 
Coleosponum Campanulae, 35 
Colocasis Antiquorum, 544 
Color variation in some of the fungi, 

Coltricia bsnguetsnala, 391 
Columbea, 350, 353 
Conocephalum, 3*5 , . 

Convolvulaceae, Studies in the North , 
American, 97 _ I 

Convolvulus, 549, altissimus, 99, Ba¬ 
tatas, 549, bractiflorua, too, eno- 
spermus, los, filiformis, 104, inca- 
nua, 549; macrorrhira, 549: 
obvallatus, too, racemosus, 99, «- 
pandus, 104; Sepium, 353, 549 
Cook, M. T. The development of the 
embryo-sac and embryo of Pota- 
mogeton hicens, 309 , The byper- 
tr^bied fruit of Bucida Buceras, 

Con^ceps, 5*9, 53* > militaris, 53*: 

ptsdllariaeformis, 53* 

Coreopsis leucantba, 344 


pyramidatum, 345 

Crataegus, 350, 35*, 354-357, : 

coloradensis, 581-583, macracantha 
occidentalis, 581, 5831 ocidentalis, 
581-583, spathulata, 503, 504 
Crataegus, Two imperfectly known 
species of, 577 
Crepis, 358 

Cnnoids, An analogy, 571 
Crocus, 358 
Crossotolejeunea, 373 
Cryptogramma, 37 

Cucumis angulatus, 549; Anguria, 5491 
dipsaceus, 549, erlnaceus, 549: 
Melo, 549, odoratiisimus, 549: 


Cunningbamia, 353 

I Cunningbamites, 353, elegans, 353; 

I squamosus, 353 

Coaxis, C. C. A biographical sketch 
of Lucien Marcus Underwood, i 
CusnMAit, J. A. The New England 
I species of Qostenum, 109 
Cyathea, ay, 31 ^ ^ 

Cyathocalyx aotuninataa, 66, 74: 

biovulatus, 67 
Icyathula bppulscea, 544 
I Cyclomyces fuscus, 414 ... 

I Cycloporellua bwrbatn*, 397, cichori- 
aceus, 397, micTocycIus, 397 
Cylindrosponnm, 453, Pomi, 448, 
453, Ranunculi, 453 
Cynoglossum officinale, 545 
Cyperus anceps, 568; bromoides, sMj 
dentatus, 476; dentatus ctenostachys, 
476! diandms, 476, digitatus, 568: 
I erythrorhwos, 478; escnlentns, 477, 
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568 esculentiu ansuatiipicatui 477 | 
eacvdentus leptoatachyua 477 lili 
culaua 353 478 filicnlmii maci I 

lenttis 478 granulani 368 Grayi 1 
478 humilii s68 iMcllantiM, 
478 Nuttallii 476 oxylepia 568 
nvniani 476 apecioiua 477 atn 
goaua 478 atngoaua compoattnt 
478 stngoaus robuatior 478 tetra 
Konoa 568 
Crrtolejeunea 165 
Cjrrtomium 37 
Cyatoptens 37 

Dactylia glomerata 196 
Daedalea amanitoidea 405 414 Hob 
aoni 414 iMbdlllna, 414 aub- 
oonftagoaa, 415 I 

Damtnara 349 330 354 356 
Damnantea 349 

Danaea 30 alata 383 | 

Danthonia Alleni 193 compreasa 
475 Faxoni 193 aencea 193 I 
apicata 193 

Daphne liuonlea, 73 75 ' 

Davalha 37 I 

Dennataedtu 37 punctilobula 54 | 

Dentana 546 diphylla 545 hetero 
phylla 54$ laciniata 545 maxima 

Depana 37 

Deachampaia flexuoaa 193 
Development of the embryo lac of 
Nymphaea advena 383 
Development of the embryo sac and 


Doryoptena 37 
Dothidea pomigena 435 
Dowxll P New fema detcnbed as 
hybrids in the genus Dryoptens 135 
Draba caroliniana 546 
Drapamaldia 337 338 346 plnmoaa, 
339 339 344 346 
Droaera fihformis $$ 483 
Drymoglosaum 37 
Drynana 37 

Dryoptens 37 38 13s Boottii 54 

136 Ointoniana 137 OUntoniana 
X Ooldiaxia, 137 OUntonlana x 
Intermedia, 136 cnsuta 54 135- 

137 crlatata x Intermedia, 136 

137 cristata X marginalia 135 cm 
tata X spinuloaa 136 Filix mas X 
spinuIosB 13s Goldiana 139 Goldi 
ana celsa 137 138 Goldiana X In¬ 
termedia, 138 Goldiana x marffi- 
naliB, 139 mtermedia 54 137 139 
marginalis 135 139 marginalia X 

spinuloaa 135 noveboracensis 53 
pittsfordensis 135 aimulata 53 54 
spinulosa 54 136 Thelyptens 53 

Dryoptens New fema deacnbed aa 
bybnds m the genua 135 
Dukchium arundinaeeum 479 
Durand E J The development of 
the sexual organa and sporogoninm 
of Marchantia polymorpha 321 

Earliella corrugata 398 
Echinella acuta laS 
Echinocerei of New Mexico 77 


embryo of Fotamogeton lucens 209 
Development of the sexual organs and 
sporogonium of Marchantia poly 
moipha 331 
Disnthua 358 
Dibrachiella 168 169 
Dicksonia 37 
Dicranolejetmea 178 
Dictydiaethalium plumbeum $78 
Dictydium cancellatum 578 
Dictyogramma 37 
Diderma cruataceum 577 
Didymochlaena 37 
Didymitim aquamulosum 578 
Dicentra 551 

Diplachne marltimn, 195 procum 
bens 19s 
Diplainun 37 
Dipsacus aylveatns 550 
Dipterocarpns 409 
Distichlis apicata 196 
Docidium 34$ Trabecula 334 345 
Domw G S ft Ramauv F Two 
imperfectly known species of Cra 

Dontcma Junaleonnls, 567 


Ecbinocereua coccineua 77 8a 84 
conoideus 78 81 84 86 neo-mexl- 
oanus, 84 86 87 phoeniceus con¬ 
oideus 86 polyscanthus 78 81 83- 
85 

Echmochloa Crus galli 183 Crus- 
galli mutica 183 Walteri 183 
Echinocystis lobata 5S0 
Echinospermum Redowskii cupulatum 
545 Redowskii oemdentale 545 
Elseocaipus tuberculatus 7a vonoons, 
71 7S 

Cleochans 334 335 336 acicolans 

480 capillacea 569 glauceacens 
479 480 obtusa 353 479 paluatris 

479 480 roatellata 480 tenuis 

480 tncostata 480 

Elfvmgia Elmen 409 toraata 409 
Elodea 457 canadensu 4S7-48i 463 
465 latifoba 463 465 Planchonu 
46a 46s Schwemitzu 463 465 
Elymus halopblltls, 301 hirautight 
mis SOI virginicus aoi 
Embryo eac of Nymphaea advena The 
devdopment of the 383 
Embryo sac and embryo of Potamo- 
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geton lucena, The development of 
the, ao9 

Eacrinus hluformia, 571, 572 
^iMstortie, 53s 

E^Uetum, 24, arvenM, S4. 353: flu- 
vUtile, 54, variegatum, ig 
Eragrostis major, 195; pecttoacea, 
195. 353: Pnrahii. 195, 353, .pec- 
tabilii, ig6 

Erechtitea hieracifolia, 547 
Erigeron, 547; annum, 547; canaden- 
5471 philadelphicua, 547; ramo- 
wa, 35a, 547 
Eriogynia, 541 

Enophorum gracde, 4S2 ; tenellum, 
48a. virglnicum, 48a. virginicum 
album, 483; vinde-carmatum, 48a 
Enophyea, 305, 306 

Emodea, 203 , anguata, 303, 304, 306, 
ao7: Cokeri, 203, 204, 207, 308, 
littoralia, 203, 204, 206-206, Mlll- 
■paughll, 304, ao7, NashU, 304, 
308, Taylorl, 304, 308 
Ernodea Swartz, The genua, a atudy 
of apeciea and races, 303 
Eryatmum, 358 
Eucaloplaca, 398 
Euglena vindis, 337 
Euleptoglum, 399 
Euosmolejeunea, 378 
Eupatonum ageratoides, 547, purpu- 
reum, 547 

Euphorbia, 358, 363, 550, glypto- 
apenna, 363 , hirsuta, 550, hyperici- 
folia, 550, maculata, 363, 550, 

Prealii, 353, 550 
Euphrasia, 358 
Eutacta, 350, 353, 359 
Euthamia caroliniana, 353, graroini- 
folia, 353 

Evans, A W. Hepaticae of Puerto- 
Rico, 155, New West Indian Le- 
jeuneae, 371 

Evolvulus Axbuscula, 89; b ahama n- 
89, Bracel, 90. incanus, 90: 
purpureo-coenileus, 89, squamosus, 
89, Wrigfatii, 90 

Evolvulus, Two Bahamian species of. 


. , arenarium, 98, 104, 

argentifolinm, 97i 98, 103, bractea- 
tum, g8, 100, bracteatum pabM- 
enuk 101: Oouattli, 98, 103: 
cubensa, gS, 105, Bggar^ 9^, 
104, erioipermum, 98, 105; filiiorme, 
08, 104: fuchslodea 98, loi: ja- 
lapMdM, 98, loi; lenooneonmi, 
98, io<: luteuin, 98, 103: micro- 
daotylpm, 98. 101. 103: micro- 
dactyhutt IntagrUoUiun, 103; 
OliTUp 100; pi^tum, 


106; 


racemosum, 987 9*9; repandum, 989 
104: Rudolphii, 98, 99: splcatum, 
100; Tdutlfoliiiin, 98, 100: tM- 
dlflonun, 98, lod, WrlfrbtU, 98. 
99 

Exogonium, The genus, 97 


Favolus phtlippinensis, 401, mino- 
sna, 398, BUbrlgrldna, 398, tennis. 
399 > transiens, 397: Wightii, 399 
Ferns described as hybrids in the 
genus Dryopteris, New, 135 
Ferns and flowering plants of Nan¬ 
tucket, 49, 181, 471 

Fcstuca, 358, capillata, 198; duiins- 
cula, 199, 475, elatior, 199, Myuros, 
198, octoflora, 197, ovina, 198, 199, 
475 > ovina dunuscula, 199, praten- 
Bis, 199, rubra, 198, 199 
Fimbriana, 334 

Fimbristylis autumnalis, 353, 569 
Floerkea proserpinacoides, 551 
Flower- and fruit-structure in Carles 
Papaya, Correlation of, 141 
Flowering plants of Nantucket, 49, i8t, 
471 

Fomes Auberianus, 409: lignens, 409: 
luzonensis, 409, pyrrbocreas, 411; 
Bubresinosns, 410; substygius, 413; 
subungrulAtuai, 410; ungulatus, 409; 
WarburgtanuB, 407 
Fossombroma, 34 

Fragaria amencana, 35a, virginiana, 
353 

Fransena discolor, 544, tenuifolia, 
544 

Frcycmetia Cumingiana, 64 , Ituonensis, 

64 

Froelichia campestris, 363, 544; flori- 
dana, 363, 544, gracilis, 363, 544 
Frobt herbarium. The Boleti of the, 
S17 

Fruit of Bucida Buceras, The hyper¬ 
trophied, 305 
Fruit Spot of apples, 433 
Fruit-structure m Caries Papaya, Cor¬ 
relation of flower- and, 141 
Frullania, 157, 385, 386 
Fmllanoides densifolia, 158, 159 
Frustularia subulata, 138 
Fuligo ovata, 578 
Fumaria, 358 

Funalia funalis, 399. leonina, 399; 

philippmensis, 399 ; villosa, 399 
Fi^, Color variation in some of the, 

307 

Fusarium, 539 

Fusicladinm dendriticum, 434 

Gaertneria acsnthocarpa, 544: discolor, 
S44 
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Galinm, 358, 533; Aparine, 353; bore- 
ale, 333; lanceoUtnin, 333; triflornm, 
553 

Ganodenn* amboinenae, 410; balaM- 
oaxiM, 410: Onminl, 411; aub- 
tomatnm, 409 
Gasparrinia, 398 
Gattra panriflora, 531 
Generic name Bticida, The, 303 
Genua Dryopteru, New ferna de- 
acTibed aa hybrida in the, 133 
Genua Ernodea Swarti. a atudy of 
apedea and racea. The, 303 
Genua Exogomum, The, 97 
Genua Gyninoaporanginm, Studiea in 
the, 499 

Geranium, 331; carolinianum. 351, 
diaaectuffl, 331; maculatum, 331; 
puaillum, 331; Richardaonii, 331; 
Robertianum, 331 

Geum album, 333; canadenae, 333, 
macropbyllum, 333, rivale, 333 
Gibberella, 338, 339; pulicana, 339 
Gilla, 333 
Gleiehenu, 38 

Gloecystia, 347; gigaa, 347 
GloeopbyUum edule, 413, nigronoiui- 
tmn, 413; atriatum, 416 
Glycena flnttana, 196; aeptentrionalia, 
196 

Gnaphaliuffl obtuaifolium, 333; pur- 
pureum, 347, apathulatum, 347 
Gomphoatrobua, 330 
Gonioptena, 38 

Gonium, 341, 345; pectorale, 346 
Gonolobus, 344; macropbyllus, 344; 
auberoBua, 544 

Graaaea from the Weft Indies, Two 
new, 301 

Groaaulana divancata, S5i: oxyacan- 
thoidea, 331, rotundifolia, 551 
Gymnogimmma, 38 
Gymnogramme, 30 

Gymnoqiorangium, 33, 499-503, 304, 
303 ; aurantiacum, 509, Betheli, 3(0; 
benaudisnum, 503, 309; biseptatum, 
306, Botiyapitea, 306, 310, clavariae- 
forme, 304, 310; clavipea, 506; 

507, 511; dnram, 310; 

Elliaii, 303. Sio, 311; «zlguiui^ 
308, 311; flaviforme, 504; flari- 

fornria, 304; flotUonno, 303, 504, 
310; floriformia, 304; genninale, 
506, 310; globoaum, 510; incon- 
apicnum, 308, 311; junipennum, 305, 
SIO; Juniperi-rirg^nianae, soa; 
XdbooMlTi, 309, 511: macropua, soa; 
Nelaoni, so8, 511 > Nidas-atria, 310, 
Six; apedoatun, 303, 510: tremelloi- 
dea, 503 

Oymnoaporangitiiii, Studiea in the 
genua. 499 


Hspalopilus gilvua, 399; licnoidea, 399: 
malaienaia, 400; Ba m oull, 400; aub- 
mbidua, 400 

Harpalejeunea, 373, 37^-379: teflu*- 
«1*» 375i 37«, 389: aubacuta, 377, 
379. 380: nndnaU. 376. 377 
Harpxb. R. M. Some natiye weeds 
and their probable origin, 347 
EanlaU, 361; Brookll, s6a, 384: 
arloplxonia, 561, s6a; Vunxowl, 
361, s6a; gmeUla, 361, 364, 

Kaahll, s6a, 364; portorloenaiu, 
S6i, 363; Tayloi^ 563, 363, tu- 
da^ 56a, 564 

Habshbsbgxr, J. W. The water-stor¬ 
ing tubers of plants, 371 
Hartmannia spedosa, 331 
Hedeoma hispida, 331 
Helianthus, 347; annnua, 547; divari- 
catua, 547, doronicoidea, 347; groa- 
seserratua, 347; hirsutus, 347; ocd- 
dentalia, 347; Maximlliani, 347; sca- 
bemmua, 347, strumosus, 347, tra- 
chelifollus, 347; tuberosus, 347 
Hemionitis, a8 
Hemitelia, aS 

Hemitriehia clavata, 379; veaparia, 579 
Heppia placodinana, 399; dMortl- 
oola, 300; Hassei, 300, leptopholidis, 
300 

Hepatica acuta, 333; acntiloba, 353; 

Hepatica, 333, tnloba, 333 
Hepaticae of Puerto Rico, 153 
Hemandia, 337, 338; cubeusis, 338: 
guianensia, 338; Junnlcunslg, 338; 
sonora, 338, sonora guadeloupenais, 
338 

Heipostdron, 338, 343 
Hesperia matronalia, 546 
Hexagons cucullata, 400, InsonaiMU, 
401; portunoln, 401, philippinenais, 
401 

Hieradum, 358 
Holcua IsnatuB, 193 
Homalocenchrus oryzoidea, 190 
Hordeum jubatum, 476; yulgare, 3oi 
House. H. D. Studies in the North 
American Convolvulaceae, 97, Two 
Bahamian apedea of EvoItuIus, 89 
Houstonia coerulea, 35a. minor, 333; 
patens, 353 

Howe, M. A. Luden Marcus Under¬ 
wood. a memorial tribute, 13 
Hiimata, a8 

HuxrHBXYB, E. W. An analogy, be¬ 
tween the derdopment of the plates 
of crinoids and Ae leares of Sassa¬ 
fras, 577 

Hyalotheca, 334, S4S 
Hybrida in the genus Dry o p t eria, New 
ferns descnbed as, 135 
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Hydrophyllum macrophyllum, 551, vlr- 
ginicuin, 5SI 
Hymenophyllum, a8 
Hyoicyuniu, 364 

Hypencum maculatum, 352; motihim, 
35a 

Hypertrophied fruit of Bucida Buceraa, 
305 

Hypocrea, 311, 528, 532; apiculata, 311, 
313: chloroapora, 310, 311, 313, 
citrina, 313, 53a, gelatinoia, 310, 311, 
313: patella, 332; Richardioni, 532; 

532, tuberculanformia, 530; 
viridia, 311 

Hypocrealea, Some North Dakota, 527 
Hypolepia, 28 

Hypomycea, 328, 331: aurantiua, 531. 
lactifluorum, 31a, 313, 531, ochra- 
ceu2, 531 ■ polyporinna, 331 , purpu- 
reua, 312, 313, 531, roaellua, 331 

Ibidium Becldi, 32 
Icotoroa, 533 

Ilyaantbea gratioloidea, 332 
Impatiena, 543 , aurea, 545, biflora, 545, 
fulva, 345 , pallida, 343 
Index to American tetanical literature 
(1907). 45. (1908), 91. i5». 219. 377. 
(1907), 31S, (1908), 367, 417. 467. 
S13, 555 . (1904-1907), 585 
Inonotus ClemasBlaa, 401; fruticum, 
40a 

Ipomoea, 97, altemiflora, 105; altis- 
aima, 99; arenaria, 104, argentifolia, 
102, Batatas, 549, bracteata, 97-tow, 
bracteau pubeacena, loi, Carolina, 
349, ancta, too, coramutata, 549, 
Conxattu, loa, Dearouaseauxii, 103, 
eriosperma, 105, filiformia, 104, 
fuchaioides, loi, fuchsioides glabra, 
loi, fuchsioides parviflora, loi, 
hederacea, 349, incamata, 349! jala- 
poides, zoi, lacunosa, 549, lepto- 
phylla, 549: leuconeura, 106, mexi- 
cana, 549, microdactyla, 102, nema- 
toloba, 107: obtusata, 103; pandurate, 
549; Pes-caprae, 349, praecox, loa; 
Purga, 97: purpurea, 349, racemosa, 
99; repanda, 103, 104, rubrocincta, 
tod; Rudolphii, 99. spicata, too; 
Stendell, 104: Umnifolia, 3491 
chocarpa, 549; triloba, 349; ▼tndi- 
flora, tod 

Isactia caespitosa, 243, 248 

Isaria farinosa, 332 

Isldorea, 203 

lanardia paluatris, 332 

laoetea, ao. ss: echinoapora Braunu, 

lya* ambrosiaefoHa, 544; ciUata, 547 J 
xanthifolia, 344 


Ixophorus, 35a 

Jacksox, H. S. Sorosporium EUiaU 
Winter, a composite species, X47 
Jacquemontia tamnifolia, 349 
Juncus, 338; bufoniua, 353; effusus, 
353, marginatus, 353, tenuis, 353 
Jungermannia bicolor, 138, 139; con- 
ferta, 175, polycarpa, ids; xantho* 
carpa, 173 

Jumperas, SOI; communis, 353, 510; 
communis alpina, 307, communis 
canadensis, 353, nana, 307, sabin- 
oides, 508, sibirica, 507, 310, 311; 
virginiana, 58, 303, 308 

Kelseya, 540, 341 

Kern, F, D. Studies in the genus 
Gymnosporangium, 499 
Kneiffia pumila, 352 
Knoxia, 204 
Koellia virginiana, 35a 
Koniga mantima, 548 
Krigia Dandelion, 348, virginica, 332 
Kyllmga intermedia, sdS, peruviana, 

S68 

Literature, American Botanical (1907), 
45. (1908), 91, ist, 219, *77! (*907), 
3tS, (1908), 3d7, 417, 4«7, 513, 555 ! 
(1904-1907), 383 
Lobelia inflata, 332 

Lolium italicum, 200, 478; perenne, 
200, 475 
Lomana, 28 
Lophanthus, 551 
Lopholejeunea, i6a 
Lonnsena areolata, 52 
Loxoscaphe, 28 
Lunulina monilifera, 121 
Luetkea, 341 
Lutkea, 541 

Lycogala epidendruro, 579 
Lycoperdon, 293, 295; caelatum, 295; 

msculptum, 291, sculptum, 293, 294 
Lycoperdon sculptum Harkness, Notes 
on, 291 

Lycopersicon Lycopersicon, 333 
Lycopodium, 28, 32, adpressum, 33; 
I alopecuroides, 55, ^3; complanatum, 
55, inundatum Bi^ovii, 33; obscu* 
, rum, 53, tristachyum, 29, 35 
iLyngbya, 247, Juliana, 247; ochracea, 

Lenzites OlamanalM, 418; aatam- 
Tina, 4id 

' I,epidium campestre, 348; densiflomm, 
346; mcisum, 546; intcnnedium, 346; 
I sativum, 348; virginicnm, 332, 348 
Lepblon canadense, 332, 347 
' L^ogium arlaonlonxn, 299 
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Le*ped«za 358 3Sa Manilla 19 

Leucolejeunea 153 163 171 174 178 1 Maatigolejeunea 136 161 168 
clypeata 171 ^7 uncUo^ 17a Matricaria matncanodes 347 

173 xanthocai^K 17a 173 179 ' Matteuccia a8 

conchifolia 173 Medicago aativa 350 

Leuci^itis hirto lineatus 401 Megaptenum miaaounenae 331 

Leucostegia a8 Melothna acabn 530 

Libocedroa 501 309 decnrrena 511 Memonal tribute Lucien Marcus Un 
Licbena New North American 397 derwood 13 
Lmmochans ai3 emarginata at4 at7 Metuscinm aS 
Linana canadeniis 33a 353 j Mentha 360 canadcnsia 35a 

Lmdaaea 33 Mensmopedia a48 convoluta a48 

Linum snlcatum 351 | Mesocarpua parvului asi radicana 

Linodendron 373 331 scalaria 33a 

Lactana 31a Micrampelia echinata 330 lohata 530 

Lactuca altiaaima 348 canadcnsia 35a M crolepia aS 

348 hinuta 348 integr folia 348 M croporellus dealbatus 40a subdeal 
leucophaea 548 ludoviciana 348 batus 40a 
pulchella 548 aagitt fol a 348 aa M croumia dubia 353 ado 

tna 348 spicato 348 349 Mitrephora ferruginea 67 LanoUn 67 

Laetiporua speciosus 40a MerrllUl 67 WilUaniall, 68 74 

Lagenaria vulgaris 530 Mohria 38 

Lamium amplexicaule 351 Momordica balsamina 350 Charanba 

Laportea canadcnsia 353 330 

Lappula cupulata 343 floril unda 543 Monoon 68 


occidentalu 543 texana 343 
Lar x decidua 37 
Laatraea a8 
Lechea mantima 3a 
Lcgnobs 339 ell ptica 339 Caasi 


Monotropella 168 
Mont a perfoliata 33a 
Mougeotia a3i a44 genuflexa aya 
a44 parvula t$a 344 sealant a3a 
344 


pouru 339 I Moulds North Dakota slime 377 

Iielolejetmea, 377 378 grandlflora Muhlenbergia mexicana 191 333 dif 


378 379 389 ' fusa 191 

Lejeunea ai 137 i6a 377 383 383 Mukia scabrella 530 

aapemma 375 atroviridis 165 bi Mulgedium leucophaeum 549 
color 159 conferta 174 i75 con Muaxiix W A Addibonal Philippine 

ferta Miquelii 177 conferta Lieb Polyporaceae 391 The Boleti of the 
maniana 177 cyclostipa 169 do Frost herbanum 517 

mingensis 16a 164 florentissima Myosotis vema 54s 

169 171 herpestica 173 holostipa Myxonema 338 339 346 nanum 339 

163 involutiloba 175 linguaefolia 343 ^46 tenue 339 346 

164 Miquelii 173 polycarpa i6a 


proteoides 175 stneta 377 sub 
aunta 173 unciloba 169 173 Tin 
dissims 169 xanthocarps 17a 

Lejeuneae New West Indian 371 

Mackinzie K K Notes on Carex 
a6i 

Madia aativa 347 

Malache 344 scabra 344 343 tro 
345 

Malus Mains 453 

Mamnullana aggreg^tA 84 

Marattia a8 

Marchanua 333-333 337 338 poly 
moipha 333 33a 

Marchantia polymorphs The develop 
ment of the sexual organs and spo 
rogotuum of sat 

Marehesinia 153 138 


Nabalus albus 349 altiss mus 548 
549 

I Nageiopsis 356 357 montanensis 356 
357 ovata 336 Z57 zamioides 337 
Naias 60 313 317 flexilis 60 314 
guadalupensis 60 61 microdon 60 
Nash G V Two new grasses from 
the West Indies 301 
Nantucket The ferns and flowenng 
plants of 49 181 471 
Nasturtium 546 

Native weeds and their probaMe origin 
347 

Nectna 338 539 einnabanna 308 

$30 coednea 539 episphaena gag 
Meliae 310 313 nigreacens 3O9 

313 offttseata 309 313 Pestsa gag 
purpurea 308-310 313 S3o 531 
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Ruuellii, 309, 313, sanguinei, 5*9; 
tuberculanformis, 5*8, 3*9. verru- 

S30 

"NeilUa optilifolia multiflora, 336 
Nelumbo, 283, 284, 289 
Nephro^ium, 247, Agardhianum, 247 
Nephrodium, 28, eaculentum, 272 
Nephrolepis, 28, 272-274, acuminata, 
471, cordifoha, 271-273, 273, cordi- 
foha etuberoaa, 273 ; cordifoha tuber- 
oaa, 273: davallioides, 271, 273, ex- 
altau, 271, 272; hirautnla, 272, 273, 
pectinata, 272, philippmensia, 271- 
a73 . Pluma, 272, 273, Pluma Batiael, 
272, tuberoaa, 271, 272, 273. undu- 
lata, 272 

Nealia paniculata, 346 
New England apeciea of Clostenum, 
109 

New fema described as hybrids in the 
genus Dryopteris, 133 
New grasses from the West Indies, 301 
New Mexico, Some Echinocerei of, 77 
New North American lichens, 297 
New West Indian Lejeuneae, 371 
New Yorie Botanical Garden, Professor 
Underwood's relation to the work of 
the, 39 

Nicotiana glauca, 364, 333, longiflora, 
364 

Nigrofomes melanoporus, 411 
Nigroponis dums, 402, vinosus, 402 
Nipbobolus, 29 

North American Convolvulaceae, 97 
North American lichens. New, 297 
North American Peronosporales, 361, 


Onagra biennis, 331 

' Onoclea, 28, sensibilis, 34; sensibilit 
obtusilobata, 18 
'Onychinm, 28 

' Opbiocytium, 247 , bicuspidatum, 247 
I Ophioglossum, 28, arenarium, 3*2, 
gatum, 31, 32 

, Panicum, 186-188, 333, 334, 338 , agros- 

• 1 toidea, 184, anceps, 184, atlanticum, 
I 189, Bicknellii, 186 , boreale, 189 , 

capillare, 184, clandestinum, 189; 
Clutei, 189, colnmbianum, 187; de- 
pauperatum, 1S4-186, dichotomum, 
186, filiculme, 187, 188: Orl«e- 
bachll, 301, Iineariifolium, 183,186, 
martinicense, 301, mattamusketense, 
189, mendionale, 187, 188, milia- 
ceum, 184, oncola, 187, OwenM, 
183, prolifenim, 184: Scnbnena- 
; I num, 189 , sphaerocarpon, 189 , ten- 
I nesseense, 188, unciphyllum, t88, 
1 unciphyllum thinium, 188; virgatum, 
I 184 

{Papaver, 364 

Parietaria pennsylvanica, 333 

• Parthenium integrifolium, 347, repens, 
: I S48 

Parthenocissus qmnquefolia, 334, tri- 
, I cuspidata, 354 

Paspalum Muhlenbergii, 183, prostra- 
' turn, i8a, psammophilum, 182, pu> 
I bescens, 183, setaceum, i8a 
Passiflora ciliata, 343 > foetida, 343 
Pavonia, 345 , racemosa, 344, racemosa 
troyana, 345 , spicata, 344, spinifex, 
. I 34S 

Pediastrum, 241, 246, Boryanum 246 
Pellaea, 28 
Peltolejeunea, 178 


Noatoc, 242, 247, commune, 242, 247, | 
Terrucosum, 242, 243, 247 
Notes on Carex, 261 
Notes on Lycoperdon sculptum Hark- 
ness, 291 

Notes on Philotna Raf., 437 
Notes on Rosaceae, 33S 
Notholaena, 28 

Nymphaea, 213, 284, 289, advena, 217, 
283, 284, 289 

Nymphaea advena. The development of 
the embryo-sac of, 283 
Odontolejeunea, 381, 382, longiaplca, 
380-383, 389, lunulsta, 381-383, 

Sieberiana, 381-383 

Oedogonium, 234, 237, 243, crassius- 
cnlum, 235, 237, ^38, 245. crypto- 
porum, 227, 236, 243 
•Oenothera, 355, 551 ! biennis, 352. S5i. 
ladniata, 551: imssounensis, 551; 
sinuata, 551, speciosa, 551 
OUgonema flavidum, 580 


Penium, 243, interruptum, 234, 245 
Peperomia, 567 

Opulaster, 535, 336, 337; alabamensls, 
536, 537, altemans, 338; australis, 
536, 537, bracteatus, 536; bullatus, 

535, capltatus, 336, 337, cordatus, 

536, 537, Hapemanii, 536-338, inter- 
medius, 336, 337, malvaceus, 336- 
338, monogynus, 536-538; op^i- 
folius, 336, 337; panclfloms, 338; 
pubescens, 336; Ramaleyi, 336, stel- 
latus, 536, 337 

Origin, Some native weeds and their 
probable, 347 
Orobanche, 338 

Oscillatoru, 242, 247, Froelichii, 243; 
Impcrator, 243; limoaa, 242, 243, 
247; princeps, 242, 243. 247: tenuis, 
242, 247 

Osmunds, 28; cinnamomea, 52, Clsy^ 
toniana, 32; qiectabilis, 52 
Oxalis, 352, 358 
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Oxybaphut nyctagineus, 543 Phormidinm incrustatam* ea&ractonmi, 

Pactaypbylhim araneannum. , ngi- 348 tenue, 348 
dum, 357 Phragmicoma, 161, afRxa, 383, 383; 

Pagiophylluin, 357 aulacophora, 161, tncolor, iS9> chi> 

Pandanus glai^phylliu, 64, 74, nantlana, 160, polycaipa, 163 

polycephalus, 65 Phragmidium Liboce^, 509 

Pandonna, 341, 346, Monmi, 346 Phragmites Phragmites, 195 

Panicnlana acutiflora, 197, amencana, Phyllachora pomigena, 437 
196, canadenua, 196, fluitans, 196. Phylbut, aS 
nervata, ig6, pallida, 196, aaptm- Phymatodea, 38 
trlonalia, Physanim contextnm, 578 

Pendermiom, 35. sod, germinale, 506 Phyaocarpa, 535 
Penodicity in certain ponda and Phyaocarpon, 53s 
atreama. Algal, 333 Phyaocarpum 535 

Peronoapora. 363, 364. Alamearum, Pbyaocarpna, S3S. nucbiganenaia, 536» 

543, alta, 553 , arborescena, 363, 364, miaaounenaia, 536 

551, Arenanae macroapora, 543. Phytolacca decandra, 350 
Artbuni, 551 calotbeca, 553 can- Pbytopbthora Cactonim, 553, infea- 
dida, ssa, Daytomae, 553, Cory tana, 553, PhaaeoU, 550, Tbahctrir 

daliB, 363, 364, 550 SSI, Cyno 363 SSa 

gloaai, 545, Cypanaaiae, 363, Pilocereua divancatna, 565 
Dipaaci, 550, dnbia, 364 ■ Echino- Pilulana globnbfera ao 
spermi, 545, eSuaa, 548 Etiphor- Pinna canbaea aod, inanlans, 393, 
biae, 363, 550, Ficanae, 553 405. 410 > Punulio, 57, ngidia, 55, 

Floerkeae, 364, 551, Gtliae, SSa S7 aylveatna, 57 

gnaea, 553, H^eomae, 551, Hydro- Piper, 566, 567 peltatum 556 567, 

pbylli, ssi, Hyoacyanu, 364 lepto peltatum birtellum, 566, umbellatum, 
aperma 546, Lmariae, 553 Lint, 566 

SSi, Lopbantbi SSI Myoaotidia, Piaoiua longiroatna 65 
545 Nicotianae, 364. 3^3. SS3 Oxy Piatacia Simaniba 341 
bapbi, 543, parasitica 54s, 546, Piaum aativnm, 550 
pbloginia, 553, Flantaginia, 553 Flacoheppia, 300 
Polygoni 363, 553, Potentill^ 553, Plantago anatata, 553, lanceolata. 553, 
553 Rumicia, 363. Subi, 553. major 353 553, patagonica anatata, 

Scbleideni, 543, Seymouni, 553 55a, Rugelii, 353, 553, virginica, 

aordida 553 , sparse 553 trichomata 553 

544, Tnfoliorum, 550, Urticae 553, Plants of Nantucket, The fema and 
Viciae, 550, Violae, 554, Whippleae, flowenng 49, 181, 471 

553 Plants, Studies of West Indian, 337, 

Peronoaporalea, North Amencan, 361, s6i 

543 Plants, The water stonng tubers of, 

Pet^hytum, 538, 540, 541 , caespi- 371 
tosum, 541, elabor, 541 Flaamopara pygmaea, 553 

Peziza 539 Platanus, 575 

Pbalans cananenais, 194, arundinacea Platycnnua hemiapbencua, 573 
picta, 194 Platylejeunea, 174, 175, Kroneana, 

Phanerophlebia, 37 387, 388 

Pharbitis bracteau 99 Pleonectna, 538, 530, berolmenau, 530 

Pharos paurvlfolina, 301, glaber, 303 Pleurocarpus mirabilis, 333, 344 
Phaaeohia lunatus, S5o Pleurococcus, 346, ynlgans, 346 

Phegoptena, 38 Poa 358 annua, 196, compresaa, 196; 

PheUonna, 394 fasciculata, 197 pratensu, 196, 

Philippine Polyporaceae, 391 serotina, 196, tnyiaba, I9d. 475 

Philotna, 457. angnatifolia, 460-465, Fodiaoma gymnoqwrangium elavipea, 
canadensis, 458, 459 464. 465. S06 

Iineana, 464, 465, minor, 463, 464, Podocmiinia Blumei, 63, latifolia, 63 
465, Nuttallu, 461, 464. 465, Plan- Podozamites acntus, 357, bmeeolatns, 
chonu, 463, 464, 465 >57 

Philotna Raff, Notes on, 457 Poemli^tens crenata, 33 

PUenm pratcnse, 191 Polyaltlua, 68, oliui&n^ M 

Phlox diTsncata, 5Sa Polygala yertieillata, 35a 
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Polygonum, 358, 363, avicutare, 3sa, 
3°3, 5Sa, dumetorum, 363. jsa; 

3sa, Hydropiper, 33*, 
IMUniylvanicuin, 332; sagittatum, 
3S*, acandeni, 333, 363, 55a 
Pol|i|K>dium, a8, vulgare, aa 
P^l^raceae, Additional Philippine, 

Polyporus Adami, 40a, aaper, 39a, 
badiui, 40a; brunneopictiu, 39a, 
caperatua, 39a, cameo-niger, 40a, 
ralebicua, 402, 403, coracimu, 403, 
Dybowaki, 399, elegana, 403, fiaaua, 
403; flabellifonnia, 403; granuno- 
cephalua, 401, 403, Haaakartii, 412, 
lucidui, 24 ; ochrorri cetia, 411, palen- 
aia, 403, Ferula, 40a, 403, ^ilippU 
nenaia, 401, raaipea, 402, squamae- 
formia, 392, strigatua, 393, xeran- 
Ucua, 393 
Polyatichum, a8 

Folyatictua malacenaia, 400, malaien- 
aia, 400, MoUenanua, 40a, xeram- 
pelinua, 397 
Pontedena, 38 
Populua tremuloidea, 333 
Porella, aati 
Portulaca oleracea, ssa 
Potamogeton, 224, 236, diversifohua, 
39; folioana, 309, 214-316, lucena, 
at3-aTs; tnyaticua, 59, natana, aog, 
314-217 , Nuttallii, 59, Oakesianua, 
59; pauciflorua, 214, pectinatua, 59, 
perfdliatua, 39, pulcher, 59, puail- 
Ina, 39 

Potamogeton lucena. The development 
of the embryo-aac and embryo of, 309 
Potentilla, 3S8. grandiflora, 553, mon- 
apelienaia, 553, nepalensis, 553 
norvegica, 353, aimplex, 35* 
Potomorphe, 566. 367, peltata, 566 , um- 
bellata, 366 

Prenanthea altiasima, 549 
Prionolejeunea, 374, 375 
Protococcua gigaa, 335 
Protodammara, 249, 254 
Prtmella vulgana, 332 
Paendo-araucaria, 254 
Paeudoperonoapora celtidia, 553, cu 
benaia, 549. SSo 

Ftendinm. 38, aquihnum, saJ aqmli- 
num latiuaculum, 52 
Pteria, 28 

PtiUninlnm eapiUacenm, 35^ 
Ptychanthoidea, 161, i6a 
P^hanthua, 178 , - 

Ptychocoleua, iSS, 'S®, ‘61, i6a. 163, 
168: aulacophorua, 161; denaifoliua, 
159; polycarpua, 161, 162, 164, 163, 
179 j toruloaua, 165 

PnoeinelUa, 197; airoidea, 475 r a»»- 


foosi >97, 475; faaciculata, 473; marl* 
tima, 197 

Pnccmia Botryapitea, 506: claTipea, 
306 


Pntoria, 303 

Pycnolejetmea Schwaneckd, 173 


Pyropolyponia altwmarginatua, 411; 
caltginoaua, 41a, en^theiua, 412, 
faatuoaua, 413, lamaenaia, 413, pec- 
tinatus, 412, attbaactaiunu, 413; 
tannlaslmua, 413 , tricolor, 413; 
Wilbamaii, 412 
Pyrua, 505, arbutifolia, 303 
Quamoclit Quamocht, 549; -vulgaria, 
349 

Racea, The genua Emodea Swartz, a 
Btudy of apeciea and, 303 
Radtda GreviIIeana, 383 
RAiiALty, F., & Dodds, G. S. Two 
imperfectly known apeciea of Cr»- 
taegua, 377 

Ranunculus, 358, abortivns, 352, 533, 
acna, 453, 353; bulboaua, 454> 552. 
faacicularis, 333, pennsylvamcus, 
552, recuTvatua, 352; repens, 533, 
aeptentnonalia, 333 
Raphanua aativus, 546 
Reaolutiona adopted by the Torrey Bo¬ 
tanical Club and other scientific or- 
gamzationa in relation to the oeath 
of Lueien Marcus Underwood, 41 
Rhua typhina, 332 

Rhysotheca australis, 350 , Geranii, 531; 
Oonolobi, 544, H^atedi, 344, 546- 
548, illinoiensis, 553 , obdocena, 545 , 
Tibicola, 551, Umbelliferarum, 544; 
Vibumi, 546, viticola, 534 
Ribea albinervium, 331 , divancatum, 
551, glanduloaum, 531 ; hirtellum, 
SSI, oxyacanthoides, 531, proatratum, 
551, rotundifolium, 531; rubrum 
subglanduloaum, 551 , triate, 351 
Riccta, 33, 34 
Riella, 30 

Rigidopoms aurinamensia, 404 
Rivea bracteata, 99 

Robinson, C. B. Alabaatra phiUppi- 
nensia, 63 

Roeatelia, 499> 5oi, S02, S04-S06, 508; 
aurantiaca, 506; Botryapitea, 306; 
comuu, 505, 307, 308; Elllaii, 506; 
flaviformis, 304; floriformia, 304; 
penldllata, 301, 303; transformans, 
30s 

Rorlpa, 346; Armorada, 546; hiapida, 
546; obtuaa, 546; paiustris, 546; 
seasiliflora, 346; ainuata, 345: Wal¬ 
ter!, 546 
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Rom, 358. califomica, 553 
Rowceae, Notes on, 535 
Rubus, 3S«i 354, 358. 338, 360, Bsilqr- 
snus 553, canadensis, 553, nigro- 
baceus, 553, occidentalit, 553, Pro* 
cumbens, 553, stngosns, 553 tnloba, 
548 viUotus, 553, viUosus hunu- 
fusus, 553 

Rndbecloa fnlgida, 548 laciniaU 548 
Rumex, 363 Acctosella, 35s 
Rnppia mantiina, 50 60 
Ryobebg, P a Notes on Philotna 
Raf, 457, Notes on Roaaceae 535 
Rsmchospora alba 483 , glomerata, 483. 
jubata, 569, Torreyana, 483 

Sabia phlUppinansls 70, 74 Swin- 
hoei, 71 

Sabina 501 barbadensia, 309, ber- 
mudiana, 509 monospenna 510 
pachyphlaea, 510 511, sabinoides, 

508 511, scopiilomin, 510, 511, 

utahensia, 510 5«« virgimana 499, 
501 503 508-511 

Sagittana ai4 Engelmanniana, 6s, 
lancifoha S13 317 latifolia, 6a, 313, 
yanabilis, 313 sis, >i7 
Salix 358 discolor, 35^ 

Salvia lanceolata, 551 
Sambucus canadensis 35^ 

Ssrcopyramis doUcgta, 7s, 75 
Sarothra gentianoides 353 
Sassafras, S7i, 573, 575 Sassafras, 

Sassafras An analogy between tbe de 
>elopnient of the plates of cnnoids 
and tbe leaves of, 571 
Saumms cemuus 313, 317 
Savastana odorata, 190 
Saxifraga, 358 

Scenedesmus 341, 347 caudatus 347 
obtusns, 347 

Scientific organisations in relation to 
tbe death of Lucien Marcus Under 
wood. Resolutions adopted by the 
Torrey Botanical Club and other 41 
Scirpus americanus, 480, cypennus 
481, 483 cypennus condensatus 48a 
cypennus pdius 48a nanus, 480, 
occidentalis, 481 paludosus 481, 
pedicellatus, 483, rubrotinctus, 481, 
robustus, 481, validns, 481 
Schisachynum scopanum, 181, 183, 
littoral*, 183, YiUoaissitnum, 1S3 
Schisaea, 39 
Schiaodendron, 350 
Schixostipae, 378 
Schoenocrambe Imifohum, 546 
Sclana tm^omerata, 483 
Scleroderma strobifannin, 394 


Sclerospora Farlowu, 55a, grammicola,. 

553 

Scrophulana, 553, cahfomica, 553; 
marylandica, 553, nodosa, 553, no¬ 
dosa marylandica, 553 
Sbatok, S The de^opment of th* 
embryo-sac of Nymphaea adsaa*» 
383 

Sbavkb, F J Color vanabon m som* 
of the fungi, 307, North Dakota 
slime-moulds, 377 Some North Da¬ 
kota Hypocreales, 537 
Selaglnelli^ 33, 39, 30, rupestns, *6 
Senecio, 5^ anrwis, 548 aureus cro- 
ceus, 548, cymbalanoides, 548, in- 
tegnfoha, 548, Harbanus, 548, ob- 
lanceolatus, 548, lugens, 548, Mac 
Dougalii, 548 peninsiilan*, 548, 
Serra, 548 vulgans, 548 
Sequoia gigantea 393 
Serpicula angusbfolia, 457, canadensis, 
465 occide nt a li s, 457, 460, 463, 465, 
verbcillata, 457, 459, 465 verbcil- 
lata angusbfolia, 459, 463 
Setana 55a 

Sbtchbi.1. W a Notes on Lycoper- 
don sculptum Harkneas, 391 
Sicyos angulatus 550 
Silene 358, 543 anbrrhina, 353, 543 
Silphium integnfolium, 5^ lamnia- 
tum 548, pi^oliatum, 548 terebm- 
thinaceum 548 tnfoliatum, 548 
Sinapis alba, 545 546, arvensls, 546 
Sisymbrium 546 caneacens, 546, in- 
cisum 546 officinale, 546 
Sisyrmchium 353, 358 
Slime moulds. North Dakota 577 
Smtiax 358 rotundifolia, 353 
Solanum Lycopersicon, 553, tuberosum, 
553 

Solidago, 548 canadensis 35a, 548, 
nemoralis, 353, Riddellii, 348, ngida, 
548 

Some Araucanan remains from the At- 
lanbc coastal plain 349 
Some hcbmocerei of New Mexico, 77 
Some native weeds and their protudile 
ongin 347 

Some North Dakota Hypocreales, 537 
Sonchus, 549 asper, 549 
Sophia, 546 Hartwegiana, 546, in¬ 
cise, 546 pmnata, 346 
Sorbus, 508 

Sorghastnmi avenaceum, 183 
Sorosponmn, 147, Ansbdae, 148, oon- 
furam, 148, Elhsu, 147, 148, 

Ellisii Androiiogoiiis, 148, Ellisii 
Ansbdae 148 

Sorosponmn EUisil Winter, a com¬ 
posite species, 147 

Sparganium, 315, 317, amencanum, 58, 
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ia4r^duin s8 eurycarpnm 58 

Pwonm 58 

SptrtiM caeipitosa 194 cynoturoidei 
»94 gUbra altenuflora 194 gUbra 
pU^ 194 juncea 194 patent 194 
P«**rtachya 194 

Speetgt New or noteworthy 361 
Si^es o£ aostenum The New Eng 
Ignd 109 

SiMciea of Crataegus Two imperfectly 
known 377 

Species of Evolvulus Two Bahamian 

89 

Species Sorosponum Ellisii Winter 
a composite 147 

^ecies and races T1 genus Emodea 
Swartz a study u Z03 
Speculana perfoliata 333 
Spergula arvensis 343 
Sphaeropsis malorum 433 
Sphenopholit palustns 473 palustris 
flexuosa 473 
Spilocaea Pomi 413 
Spinaaa oleracea 348 
Spiraea 338 340 alba 339 allegha 
nensis 341 arbuscula 339 Anincus 
amencana 341 Beauverdiana 339 
betulifolia 339 caroliniana 337 
chamaedryfolia 338 cinerascens 
341 corymbosa 338 densiflora 

539 Douglasii 340 Douglasn X 
densiflora 540 Douglasii X lueida 

540 Hartwegiana 538 Hellen 539 
540 japonica 339 latifolia 339 
340 lucida 338 Menziesii X densi 
flora 340 Menziesii X lucida 340 
monogyna 338 Nobleana 540 ob 
ovata 540 opuhfolia 535 opnl 
folia pauciflora 338 pamfolia 538 
pauciflora 338 pyramidaU 540 
nbifolia 536 roseata 540 salici 
folia 539 540 splendent 538 539 
Steveni 338 539 subcanescens 540 
subvillosa 340 tomentosa X alba 
340 tomentulosa 340 

Spit^ela polyrrhiza 353 
Spirogyra 126 228 230 231 233 244 
crassa 330 344 inflata 230 244 

neglecta 344 nitida 336 328 330 
344 nvulans 244 vanans 227-230 1 

344 Weben 331 344 I 

Sporobolus yaginaeflorus 191 353 
Sporogonium of Marchantia poly 
morpha The development of the 
sexual organs and 331 
STANOLxy P C Some Echinocerei of 
New Mexico 77 
Stanrastrum 109 334 *45 
Stegnosperma 3*57 cubense 367 hali . 

mifobum s67 „ ^ 

Stemonitis maxima 378 Sraithii 578 


Stenochlaena 32 33 
Sticbococcns 337 338 346 
Stipa avenacea 191 
Strobilomyces 334 

Structure in Canca Papaya Correia 
tion of flower and fnut 141 
Studies in North American Convolvur 
laceae 97 

Studies in North American Peronoa 
porales 361 543 

Studies in the genua Gymnoaporangium, 
499 

Studies of West Indian plants 337 561 
Study of species and races The genus 
Emodea Swartz 303 
Symbiezidinifi 388 barbiflorum 387 
388 laeamtum, 386-389 trans 
versale 386 vincentinum 387 388 
Synchytnum 433 

Synthensma filiforme 183 333 humi 
fuBum 183 tanguinale 183 353 

Terebinthus 341 nngnstnta, 341 
343 glnnnn, 341 343 H o lllekl l, 
341 innguanala, 341 343 VnahUr 
341 343 Simaruba 341 almpUol- 
folla 341 343 

Tetraspora 341 347 lubnca 339 341, 
*47 

Thahctrum phUipplnmae, 65 74 

purpuratcens 553 
Tbelypodium pinnatifidum 546 
Theobroma Cacao 533 
Thesium psilotoides 65 
Tblaspi glaucum 346 Nuttallii 346 
Tbysananthus 178 
Tilia amencana 378 
Tilmadoche vindis 378 
Tiniana dumetorum 333 scandens 333 
Tissa leucantha 543 manna 543 
Todea 39 

Toney Botanical Club and other scien 
tific organizations in relation to the 
death of Lucien Marcus Underwood 
Resolutions adopted by the 41 
Trachylejeunea 373-373 Aquanus 374 
dUntnta, 373 375 389 pnonocalyx, 
374 375 Sprucesna 374 
Tragopogon pomfolius 349 
Trametes conchata 403 eonflobftta,. 

403 Insnlnrln, 405 Mullen 403 
Tremella Botryapites 306 clavipes 306 
Tnanthemn Portulscaatmm 361 343 
Tnchilia Hnnlnlit S88 persuntlu 579 
Tnchodium laxiflorum 193 
Tricbomanes 39 Petersii 33 
Tnchosanthes Anguina 530 colum* 
bnna 530 

Tncuspis sesslenoides 193 
Tndens flava 19s 

Trifolinm 338 330 caiulimanum 550 
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Triltoeliiii, ai5; naritiiiu, 6a 
TrUUnm, as 
Triplatia .parpurea, 195 
Tdben of planta, The water-atoring, 
art 

Tubifera ferroginoBa, S79 
Two Bahamian ipeciea of EtoIvuIos, 
89 

Two imperfectly known ipeciea of Cra- 
taegmi, S77 * 

Two new graaaea from the Weit Indies, 
SOI 

Tylodendron, aso 

Typha, aa4, aja, 335, 338; angustifoUa, 
58; latifolia, 58; onentalia, 63 
Tyromyces ICnrlttll, 406, aabolil- 
onana, 406, nsffnllfon]^ 406 
Xldora, 457, 458; canadensis, 459-461. 

46s; Terticillata minor, 463, ^3, 46s 
Uliniftiiniap 250 

Ulothrix, 237, ^46* aequaUa, 237, 246; 

subtUs, 346, sonata, 338, 346 
Xlnderwo^, Laden Marcus, biographi¬ 
cal sketch of, I; A memorial {nfmte, 
13; Resolutions adopted by the Tor- 
rey Botanical Club and other acien- 
ti& organisations in relation to the 
death of, 41; The published work of, 
17; Relation to the work of the New 
York Botanical Garden, 39 
Vnona duaifiora, 68 
Uredo nootkatensis, 501 
Urdca, S3o; gracilis, 353, 553 
UrticaBtrum diyancatum, SSS 
UTariu rabiw, 68, 74, Boandena, 69, 
74 

Vallisneria spiralis, 63 
Variation in some of the fungi. Color, 
307 

Vaucheria, 338, 340, 341, 343, 346; 
gemlnata, 335, 346, geminata race- 
moaa, 340, 341, sessihs, 340, 346 
Verbena urdcaefolia, 353 
Verbesina encelioidM, 548 
Vemonia Baldwmii, 548, noveboracen- 
•ie. 548 

Veronica, 553; alpina, 553; Anagallis, 
553; AnagaUis-aquatica, 553; arven- 
sis, 553, peregiina, 553; Womiski- 
oldil, 583 

Vibrio acerostis, t3i; Lonula, laa 
Vibumum acerifolium, 546; dentatum, 
546; nudum, 546; Opulus, 546; pu- 
bescens, 546 


Vicia, 550; americana, 550; aatatfaiaa 
linearis, 550; Faba, 550; Unehris, 
550; sadea, 550 

Vincetozicum, 544; gonoearpqg. 544; 

hirsntum, 544; snberosum, 544 
Viola, 35*. 354. 358. 486; odoraoy 554: 
Rafinesqnii, 554; tenella, 554^ tri¬ 
color, 554; tricolor arrensis, 554 
Vitia aestiTslis, 554; bicolor, 554; c^l- 
fomica, 554, cinerea, 554; corA* 
folia, 554*. Labiusca, 554: nparia, 
554; rotundifolia, 554; Tinifera, 
554: Tulpina, 554 
Vittaria, 39 
Voltsia, 350 

Walchia, 350 

Water-storing tubers of plants, 371 
Wedelia incamata, 543 
Weeds and their probable origin. Some 
native, 347 

West Indian Lejeuneae, New, 371 
West Indian plants. Studies of, 337. 
561 

West Indies, Two new grasses from 
the, 301 

Wbsteb, P. J. The correlation of 
flower- and fruit-structure in Carica 
Papaya, 141 
Wbipplea modesta, 553 
WUtfordla, 407. Warbupginna, 
407 

Wiuoir, G. W. Studies in North 
American Peronosporales, 361, 543 
Woodsia, 39 

Woodwardia, 39 ; paradoxa, 33 
Work of Lucien Marcus Underwood, 
The published, 17 

Xanthium, 353; canadense, 344 
Xanthorla, 399, modeata, 398 

ZAHLBBUcxNsa, A. Ncw North Ameri¬ 
can lichens, 397 

Zanmchellia, 315-317; palustrla, 60, 

314 *■ 

Zanthoxylum americanum, 53* 

Zisania aquatica, 190 
Zoatera marina, 6a 

Zygncma, 331, 344; cruciatum, 331,344; 
leiospermum, 331, 344; Imigae. 331. 
*44 
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